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Preface 


From the very beginning, the Topocentric System of Houses distinguished 
itself from the other systems in that it was based not upon theory but 
upon verifiable observation. 


We were not a little amazed when, out of mathematical analyses made on 
carefully timed events, there appeared the pole formula: tan ( = MD/SA 
. tan @ . The reason for our surprise was that this formula does not 
belong to spherical trigonometry but to the temporal function of ascen- 
sion, which is in the realm of plane trigonometry. The topocentric pole 
- does not define a plane of the sphere but a temporal plane, such as the 
plane of the Meridian and that of the Ascendant. 


All the points belonging to a temporal plane prove to be synchronous, 
so that the topocentric poles trisect precisely, and those of the pla- 
nets divide with perfect proportionality, the semiarcs upon all parallels 


of declination, from the Equator to both North and South Poles ! w 


This topocentric pole turned out to be a magic one, because it not on 
ly solved the problem of true house division but also carried us along 
from one discovery to another until we arrived at the point where we 
could obtain through it astrological correlations of sudden events (tho 
se events independent of the native's will) with an accuracy of one se- 
cond of time ! This constitutes a decisive proof of the validity of the 
topocentric pole, It is indeed |the final solution)to the problem of hou 
se division. 


The reader can check this for himself, since he will find in the pre- 
sent book the particulars of procedure and method of calculating such 
precise verifications. In order to make this kind of check, the reader 
must t-me by stopwatch events within one second of their occurrence. The 
Se events can be minor incidents of daily life, but they must be sudden, 
as, for instance, when somebody arrives for a visit, somebody falls,stum 


bles, sneezes, and so on. Following the procedure described in the text, 


the reader will find that in that very moment, the body of a certain pla 


net transited by apparent rotation over a planet or house plane of the 
Elapsed Radix (the Elapsed Radix is the mundane radix transposed to the 


time and place of the event). This transit is called an Ascensional Tran 


Sit (AT), and is the key to all accurate correlations, including topocen 
tric rectification, which are achieved within one second of precision, 


These verifications enabled us to see how tightly we are all linked to 
the planets in the sky and to the living beings who are related to us in 
a physical, psychic, or social way. How interesting and at the same time 
astonishing is the fact that, in order to, say, receive an injection from 
a doctor, we must have at that precise moment an ascenSional]l transit of 
a planet in the sky, as if this were a condition of the event ! But this 
ls only one face of the question. At the same time, the doctor who is giv 
ing the shot also has an AT with the same planet or with another astro- 
logically related to the first. It is as if the doctor acted at the com- 
mand of that planet. , 


The innoculation is an interpersonal event, in which two persons’ take 


part, one as the active factor giving it, and the other the passive fac- 
tor receiving it. 


Several astrologers have taken a sceptical view of our split-second co 
rrelations, seeing in them a warrant for pure determinism. This conclu- 
sion, however, is not justified. It iS precisely this exact checking 
which showed us that there are two kinds of events: those that depend u- 
pon man's free will ~- which are also related to the sky, but within acer 
tain orbS leaving a margin for freedom ~, and those that take place ina 
sudden and unexpected way, which make up his "Supra-personal" destiny. 


The last factor is much more important in human life than it 1s genera 
lly thought to be. It represents the surging current of cosmic forces 
that sweeps along the canoe of life where the individual's personality is 
paddling. The foaming current has an influence on all events, even those 
freely willed by the canoeist; it alters their nature and efficacy pro or 


con and determines the moment in which they take place. This moment sel- 
dom depends on man and always synchronizes with an exact AT. 


In the very instant that something happens, two kinds of transits take 
place. There is the ascensional transit, accurate to one second of time, 
which links, always by conjuction or opposition, the planet in the sky 
that materializes the event with the radical house or planet whichis hit 
by the transit. The second is a close ecliptical transit between a planet 
in the sky and a radical house or planet, forming any aspect. This repre 
sents the potency or cause of the event and the field in which it takes 
place. 
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The reader may now see the inmense prospects that open up before this 
exact scientific correlation, making it possible to discover the laws of 
the materialization of events and to use them on behalf of mankind! 


We have been urged by astrologers of several countries to publish topo 
centric tables of houses so that others could check these exact verifica 
tions. But the task of publishing such tables is not so simple. Our first 
thought was that they would be too unwieldy. Notwithstanding, after a ca 
reful study of the question, we think we have arrived at what seems a ve 
ry practical solution. 


THE TABLES OF HOUSES 


These were computed for the obliquity of the Ecliptic of the year 2000 
i.e., 23° 26' 21". They have the following advantages: 





ar 


ist) The tables are in fact Tables of Ascendants, since they give’ the 
Ascendant for every degree of pole and every degree of Oblique As- 
cension (OA). 


2nd) They are, at the same time, Tables of Houses, since entering them 
with a given RAMC they show in the two outspread pages the six cusps 


one is looking for, each under its respective OA and pole. This is 


the reason why the OAs do not appear in their natural consecutive 
order (OA 0°, 1°, 2°, etc.), but for every 30° of OA, so as to ob- 
tain automatically the cusps for the successive houses of a radix, 


3rd) They can be used as Tables of Oblique Ascension, since, entering 
them inversely with a given longitude and pole, they show the res- 


pective OA. This is an extraordinary advantage, because all th OAs 
for Primary Directions can be obtained accurately to 1' by simple 
interpolation. 


4th) The Tables are computed for all geographical latitudes, from the E 
quator (0°) to the North Polar Circle (66°33,6'). But they are just 
as useful for all polar latitudes, from the Polar Circle up to the 
very North and South Poles (90°). This 1s because at the latitude 
of the Polar Circle the horizon passes onto the other side of the 
Ecliptic. The chapter on "The Solution to the Polar Problem"proves 
that an increasing function from the Equator to the Polar Circleis 
followed by a decreasing function from the same circle up to the 
90° pole. As a result, for each polar geographical latitude there 
is a corresponding non polar latitude that has exactly the same As 
cendant and the same intermediate cusps. 


After the Tables of Ascendants a list of those equivalent polar and 
non-polar latitudes may be found. They have the same cusps; thus 
the Tables are in fact valid from the pole 0° to the pole 90°, 


5th) All the Ascendants up to the geographical latitude 60° are computed 
to a tenth of a minute of arc (0,1'), while higher poles are given 
accurately to 1'. This precision, in fact, arrives at the limits of 
human ability for stopwatching events, since 1' = 4 seconds of ti- 
me, and 0,1' = 0,4 sec. The utmost accuracy at which it is possible 
to arrive without having recourse to special precision instruments 
is one second of time. A greater exactitude in the Tables 1s unne- 
cessary, and in case it is required the direct computation by means 
of formulae 1S always to be preferred. 


Accuracy in obtaining the cusps is made much more easy through the u 
se of the two additional columns, one for the vertical difference (pole) 
and the other for the horizontal difference (OA). Entering with the va- 
lue of those differences in the Table of Linear Interpolation (at the 
end of the present volume) the interpolated value is obtained most stra 
ightforwardly. Tables for interpolation with second differences are al- 
SO given in order to make possible this operation for latitudes higher 
than 45°, in particular for those above 60°. | 


In the chapter"“Practical Use of the Tables" suitable instructions are 


given, as well as a number of examples on how to obtain the exact CUSPS, | 


At this point, we trust the reader has realized that we are working 
with wholly scientific methods, and arriving, therefore, at rigorously 
exact and verifiable results. It will become evident that by maintaining 
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such an approach, this age-old discipline of Astrology, which has with- 
stood the most absurd superstitions, the most intrusive misapplications 
and ceaseless harassment in the course of thousands of years, may be at 
last vindicated thanks to the marvel of its own intrinsic content,which 


reveals the individual's life conditions and the links with the Cosmos 
that rule his destiny. 


It is quite true that even today many astrologers hope to arrive at 
quick and easy results by means of purely speculative methods, lacking 
in any scientific value. But the time is fast approaching when strict 
scientific discipline will take up this body of knowledge and put it to 
the service and benefit of mankind as a whole. 


Finally, grateful acknowledgement is made to the scientists who kindly 
gave us their specific technical help, namely: 


Astriano Pulino, M.Sc., who carried out a computer program to obtain 
the Ascendants for each degree of pole and OA, and 

Carlos Raitzin, M.Sc., who computed, also electronically, the list of 
intermediate house poles for every 10', and the MCs for the different 
meridians (longitude for 0° pole). 


CHAPTER | 


A Brief Survey 


of the Topocentric System 


We shall describe here, in broad outline, how the Topocentric System was 
born, what are its principles and its results, and how it can be used in 
practice, A researcher who wants to be succesful and accurate in the cal 


culation of the astrological houses should realize that only the Topocen., 


tric System makes this possible. 


Many house systems are known; each one offers a method of calculating 
them. In fact, there are more than 50 of them, for the most part devised 
on theories or mere assumptions, indicating an insufficient scientific 
foundation. And this is not a little astonishing, when one bears in mind 
that houses are, next to the planets and the zodiacal signs, the most im 
portant and basic factors in Astrology ! 


We set out to find the solution to the house division problem making @ 
clean sweep of all the former theories, and proceeding, as the reader will 
see, with thorough scientific rigour. 


t 


ORIGIN 


The Topocentric System was not built upon a theory, but on the actual 
verification of facts by means of Primary Directions (PD) and the arc of 
astronomical progression (Naibod). Those astrologers who are familiar 
with the computation of PDs of the Ascendant will understand the follow 
ing procedure, which we give here so that researchers can repeat it and 
make their own verifications. 


A PD of the Ascendant is arrived at by measuring the arc of progression 
(arc of age) that stretches between the plane of the Ascendant and the e 
cliptic position of a radical planet, both taken upon the Equator. Using 
‘the pole of the Ascendant and the Ascensional Difference (AD) of the pla 
net, the OA of the Promittor is obtained. The distance from this OA to 
the OA of the Ascendant is the arc of age. a 

We have ascertained that such PDs - in particular by conjunction or op 
position - are always related to an event that will affect the body of 
the. native within an orb of about a week, This, of course, will be the ca 
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se only if the birthtime and the geographical latitude and longitude ha- 
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ve been accurately given. 


It is clear that, were the date of the event known a posteriori, the 
geographical latitude being the unknown factor, by simply reversing the 
procedure it is possible to determine with great precision that geogra- 


phical latitude, i.e., the pole of the Ascendant. 


This is the key which opened for us the door to the discovery of the 
Topocentric System. There are many events -—- Such as getting a job ora 
promotion, getting engaged to somebody, travelling, etc. ~- that do not 
hit the physical body, i.e.,,the Ascendant as a Significator. They be- 
long to other houses. | 


If we know a posteriori the date of such events, it is easy to find 
out the ecliptic point of aspect of a radical planet, its RA and its AD. 
As this AD is given under the pole of the Significator, i.e., the radi- 
cal house, its formula will disclose exactly the pole of the house in- 
volved in the event. 


Now then, when one knows how to find accurately the pole of a house, 
one has arrived at the final solution of the house division problem. 


Our initial deductions showed us that we were on the right track. The 
first pole we ascertained was that of the III-IX houses, those of tra- 
vels, routine and exploratory ones. We had data assembled from several 
journeys made by a native whose birthtime was accurately known. 


The computation of those PDs showed that several journeys had exactly 
the same pole. They were, in fact, those events that took place -through 
the plane of the III and IX houses. Other journeys had different poles, 
which belonged to travels started out by planets as Significators. The- 
se were related to the above mentioned houses either by occupancy or ru 
lership. : 


We studied the first one upon a grapn in the following way: upon the 
parallel of the ecliptic point of the Promittor (i.e., the planet) we 
plotted the arc of age starting at that ecliptic point (see Fig. a, po- 
ints Aj, Az, etc.). Its final point (A;) had to belong to the true plane 
of the house. Plotting the other PDs in the same way, we obtained a se- 
ries of points. All of them, theoretically, had to belong to the true 
plane of the house. 


When all those points were joined upon the graph, they formed a curve, 
This curve represented the plane of the III-1X houses, and was drawn 
from actual facts, not from theories. We studied that curve and did ma- 
thematical analyses of it. We then realized that: 


a) The curve, as seen from the center of the Earth, was not a great 
circle, that is, it did not belong to the sphere! This fact made 
havoc of our hope that some already existing house system would ca- 
me out the winner. All house systems are based upon great circles, 
il,e., upon the sphere. 


b) The curve, as seen from the topographic birthplace, or, better, from 
the topocentric axis, was_a straight line, and all the points upon 
this line were isochronous of ascension! The topocentric axis is the 
one which passes through the topographic spot parallel to the Earth's 
axis. 
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c) That straight line, which we called the "temporal line of the house" 


trisected precisely the semiarcs upon all the parallels, from the E- 
quator up to the North and South Poles, 


THE POLES AND THEIR FORMULAE 


Faced with such positive results, we went on enthusiastically studying 
the poles of the other houses and also those of the planets. We arrived 
conclusively at the following formulae, obtained on the basis of actual 
facts: 


Poles For opposite and equidistant houses 

Houses 

tan ¢ XI = > tan @ XI/V and III/Ix 

tan ~ XII = > tan a} XII/VI and II/VIII 
Planets 

MD 
tan 9 = SA ° tan ® upon the parallel of the planet 
tan © fjeq. = Led . tang upon the Equator 
9 

(where = pole; @ = geographical latitude; MD = Meridian Dis- 

tance; SA = Semiarc; 4 feq. = pole upon Equator; MD/eq. = MD upon E- 


quator). 


Note: the poles of the houses are per se given upon the Equator. 


» 


It was through these deductions that the Topocentric System was’ born. 
The name "topocentric" arose from the mathematical analysis of the formu 
la for the pole. The plane that this pole determines is not a_ plane of 
the sphere, since it does not cut through its center, but a plane of ti- 
me of ascension which, seen from the topographic birthplace as its proper 
center ("topocenter") was true and effective. The astrological houses do 
not originate in the sphere, as was generally believed; they are functions 
of the time of ascension. "Ascension" means the movement of apparent ro- 


tation of the sky around the topocentric axis, which passes through the 
topographic spot parallel to the Earth's axis. 


All house planes pass through this topocentric axis. It was already 
known that the astrological houses are individual incidences that fall di 
rectly upon the person or upon something related to it. Now the reason is 
clear: the topocentric axis and therefore all the house planes necessari 
ly cut through the individual's very body, having direct incidence upon 
him. This is why the topocentric coordinates are in fact individual, i.e., 
they are not centered on the Earth's axis but on the different topocen- 
tric axes which pass through the spots where the individual is born and 
where he lives. 


It should be recalled here that the authors of the other house systems 
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deemed it natural and obligatory to use the astronomical coordinates, i. 
e., spherical coordinates. All of them tripped over the same problem: 
they arrived at the Polar Circle as at the world's end, because there, at 
a certain time of day, the horizon coincides exactly with the  Ecliptic. 
None of those systems can mark out houses in the polar regions. This pro 
ves again that houses cannot be sections of the sphere; 


The only system that sets up houses for all geographical latitudes, fran 
the Equator to the N and S Poles, is the Topocentric System. And its po- 
les accomplish this by trisecting all semiarcs and the space upon alli the 
parallels of declination from 0° to 90°, 


In Astrology, moreover, it was always deemed simply impossible to arri 
ve at a verification of events accurate to 1' (4 seconds of time). Never 
theless, by means of the topocentric poles we obtain correlations of sud 
den events to a second of time. This, of course, is only feasible with e 
vents that materialize fatefully, free will playing no part in them, E- 
vents that depend on free will always have a certain orb. 


Through this fact the Topocentric System not only proved that its po- 
les are 100% accurate, but also that the correlation of sudden events, 
in its mathematical topocentric aspect, is a veritable science. 


THE CONE 


In the course of our rigorous research, we realized that the straight 
house line was in fact an expression of the temporal plane of the house. 
This plane cuts through that temporal line and at the same time through 
the topocentric axis. 


What we had achieved, then, was none other than the true trisection of 
time, the same trisection Placidus looked for and could not attain, becau 
se he sought it upon the sphere, It is a mathematical fact that a tempo- 
ral plane cannot trisect the SAs upon all parallels of the sphere at the 
same time. : 

> 

The time of ascension cannot possibly be measured upon the sphere. As- 
tronomy does it upon the Equator by means of hour angles, or else by dia 
grams upon the cylinder of rotation, taking the radii of the parallelsof 
declination as equal to that of the Equator. But if the parallels of de- 
clination are’ taken each with its own with its own radius, then the measure of timeis 
only possible upon the straight cone of asce cone of ascension. Upon this cone all the 
circles of houses and planets turn out to be straight lines, i.e., exac- 
tly the above mentioned temporal lines. 


Thus, we have become aware that the topocentric formulae do not belong 
to spherical trigonometry, but to{|plane trigonometry as applied to th co 
ne, because the geometric figure that reflects the function of ascension 
is precisely the cone. It 1s upon this cone that the astrological houses 
originate, How does it happen? = = —° | 


Let us depict it in the sky. 
THE HOUSES IN THE SKY 

We have just said that the houses originate upon the cone, and thatthe 
native's Ascendant results from the movement of ascension, i.e., from the 


apparent rotation of the sky. This is not a figment ef the imagination 
but a cecsmic and astronomical fact, and the reader can make this clear to 
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DETERMINATION OF THE IX HOUSE LINE THROUGH EVENTS 
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HOUSES UPON THE CONE OF ASCENSION 


FIG. b 
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FUNCTION OF THE TOPOCENTRIC POLE 


Fig c 
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aameti ck py Simply watching the night sky in the following way. 


Let us suppose we are standing at our birthplace and let us locate in 
the sky the world's axis. We then draw with the mind's eye an axis, para 
llel to the Earth's axis, that passes through the birthplace. This is the 


topocentric axis, around which the firmament revolves by apparent rota- 


tion. 


Let us now choose on the eastern horizon a fixed star which we shall 
call E,, and then draw a straight line Linking that star with our body. 
This line is known as the temporal line. 


If we watch the star at intervals during the night, we shall see that 
it rises in the east, goes up and up above the horizon, arrives at its 
culmination on the meridian, then begins to go down towards the west and 
finally disappears under the horizon. All this takes place upon its para 
llel of declination. In this way, the star E) described a semicircle a- 
round the topocentric axis in 12 sidereal hours. The temporal line which 
links the star with the observer has defined at the same time half the 
surface of a straight inverted cone, so that: 


- the axis of the cone is the topocentric axis 
- its vertex is the body of the native 
_ — its base is the plane of the parallel which E, describes 


- the generating line of the cone is the temporal line as it swivels. 


That star in the sky is a point which in its total rotation generates 
the native's 12 astrological houses. All stars describe each a different 
cone in 24 sidereal hours. 


One step more and we arrive at the "cone of ascension" of the geogra- 
phic spot. If we choose another star Ey on the eastern horizon whose tem 
poral line forms an angle with the topocentric axis equal to theangle of 
the geographical latitude, we have the selfsame pole of the Ascendant, 
which engenders all the houses for that geographical latitude. 

ms 

On the east, the star marks the very plane of the horizon where the 
first house begins. Every two hours this plane will rise 30° above the 
horizon, defining the XII and XI houses. In the same way the remaining 
houses are generated, all of them as functions of the movement of the pla 
ne of the Ascendant around the topocentric axis. 


Upon different geographical latitudes, houses of different size are ge 
nerated, but by virtue of the function of ascension the temporal plane 
sweeps the whole area of the house from the Equator up to the infinite in 


exactly two sidereal hours. This astronomical fact is accurately reflec- 
ted only by the topocentric poles. 


In figure (b) all this is shown upon a diagram with cylindrical coordi 
nates. Notice should be taken of the topocentric axis, which passes 
through the natal spot G,, and of its opposite, which passes through Gp. 
The plane of the drawing is the plane of the function of time. 


Notice also the horizon line, whose plane cuts through the center of 
the Earth and crosses the topocentric axis at the point Hj, and at its op 
posite H»5. These points are known as "horizontal poles". All the tempo- 
ral lines converge on them: the lines of the diurnal houses on H,, and 
those of the nocturnal ones on H32. 


* 


« . 
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There is also the Ecliptic (the thick line). Where the temporal planes 
cut through it will be found the cusps (the heavy dots). These cusps are 
the true ones, because, though they are obtained via the temporal poles 
(that is, the topocentric poles), the formula for the Ascendant solves 
for them in their geocentric equivalents, just as we need them. 


The zone enclosed between the parallels of culmination (1.e.,between the 
parallels Ho-N and Ho-S upon the sphere) is called the "horizontal"zone. 
Beyond those parallels the "circumpolar" zones (northern and southern) ex 
tend. Houses stretch over them by simple extension of the lines. 


The reader may puzzle over why, on the diagram, all the temporal lines 
converge on the points H, and H5, while in our description of the houses 
in the sky we made them converge on the native upon his actual position 
G,. There is no contradiction here, because in this case we used the ho 


rizon that passes through the spot, which 1s very useful to explain the 
cone theoretically. 


In astrological practice, nevertheless, one works with the horizon 
» which cuts through the center of the Earth and that crosses the topocen 
tric axis at H,. If we want to relate the cone with the geocentric hori 
zon, we must take H, as the vertex of the cone for the diurnal houses, 
and Hy for the nocturnal ones. 
“ Diagram (b) shows also that on the cone one works with straight lines 
exclusively. This is a great technical advantage, which we made good u- 
se of in ascensional checking of events and in topocentric rectifica- 
tion. 


OPERATING UPON THE CONE 


Houses originate as functions of ascension upon the cone, but epheme- 
rides give the astronomical positions upon the geocentric sphere. This 
fact caused Astrology to be out of phase with reality, and that is why 
it was unable to arrive earlier at the mathematical laws of materializa 
tion of events. 


In the future, Astrology will have to know how to operate both upon 
the sphere - with geocentric positions - and upon the cone with ascensio 
nal functions of time. This, of course, makes the astrologer's work mo- 
re difficult, but it will give in exchange greater accuracy, making it 
possible to correlate events with utmost precision, which is the goal of 
Science. 


A separate chapter is devoted to Ascensional Correlation of Events; 
Suitable instructions are given there with practical examples. We shall 
give now the formula for the passage from the sphere to the cone. If we 
assume the RA upon the sphere as equal to the RA upon the cone, then it 
is in declination that the difference will show up. 


There are two formulae for the AD: one upon the sphere and the other 
upon the cone: 


upon the sphere: sin AD = tan §&. tan 6 


upon the cone: arc AD = tan §\- tan © 


where § stands for the declination up- 
on the sphere, and § 1, for the declination upon the cone. 


a a 
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The resulting ADs are exactly equal. 
The formula for the declination upon the cone 1s: 
tan § ) = arc AD. cot G 


where “arc AD" stands for the AD upon the sphere 
in radians. 


We cannot operate upon the cone with hour angles. What we need is the 
measure of time upon each parallel of declination taken singly, and on- 
ly the arcs in radians can bring this about. Upon the cone plane trigo- 
nometry and arcs in radians are to be used. 


Only upon the cone can the proportionality of house areas (the trisec 
tion), the changeover of the spherical curve into a straight line, and 
the deduction of the poles, be demonstrated. 


THE REASON FOR THE TOPOCENTRIC POLE 


The topocentric pole determines the position of the time plane of the 
house. This pole is of the utmost importance, and the key to the effec- 
tiveness of the Topocentric System, It was with this "magic" pole that 
we did all our exact correlations; it enabled us to discover the Ascen- 
Sional Transits (the passage of the body of a planet in the sky through 
the ascensional plane of the Elapsed Radix), and to achieve correlations 
accurate to a second of time in sudden events. It also enabled us to ca 
rry out the topocentric rectification, accurate to a second. 


It is only right then that we should explain the inner reason that un 
derlies its formula. 


Let usS pay attention to the following statement, which results from 
the analysis of the formula for the Ascendant: 


For each possible fraction of the function of the natural tanger of 
the geographic latitude there is in the sky a point where the horizon 
and the Ecliptic intersect. The point is obtained through the formula, 
and this for all geographic latitudes, without exception, and for the 24 
hours of the sidereal day. 


The formula is applicable to the very North and South Poles, because 
the function of ascension exists also for them; thus they have their om 
astrological houses. 


Let us now proceed to a final consideration. The reader's attention 
has perhaps been called to the function of the tangent of the geograrhic 
latitude as identical with the function of time. And indeed it is! The- 
re lies the "magic" force of the topocentric pole, which represents the 
function of ascension. 


Figure (c) may persuade the reader that this is true. Let him take no 
tice of the pole @ and of its "tan@ “ line, which passes tangentially 
through the north Pole (line N-H). It is clear that this line is the ra 
dius of the base circle of the cone of rotation. The circumference of 
the base is the 360° circuit which the temporal line of the horizon des 
cribes in 24 sidereal hours. 


We know that the radius is directly proportional to the circumference, 


< 
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which represents here the time of rotation. The natural tangent of the 


geographic latitude, therefore, must be directly proportional to the ti 
me of rotation and also to the time of ascension, since everything that 


has been said with regard to rotation is valid for the apparent rotation 
of the sky, l.e., for the ascension. 

Here we see the importance of the section of the natural tangent of 
the geographic latitude, to which the division of time intrinsically be 
longs. This is the whole secret of the topocentric pole. 


PRACTICAL PROCEDURE 


Let us calculate the poles of the houses and the cusps for the follow 
ing case: 


Example Geog.Lat, 51°32' N ; RAMC 57°3v!' 
Let us first find out the topocentric poles. Its formulae are as fo-~ 
llows : 1 
tan  ¢ XI = 3 tan @ tan 4 XII = 2 tan @ 
3 


lst) Poles of the houses 


In practice, the calculation with logarithms will read: 


Poles For houses 
log tan 51°32' 0,09991 51932" ASC and DESC 
-~ log 3 0.47712 
log tan ¢ XI 9,62279 22°46' XI/V and III/IxX 
+ log 2 0, 30103 
log tan 4 XII 9.92382 40°0O0' XII/VI and VIII/II 
2nd) Cusps 


My. 
These are obtained by looking them up in the Tables of Ascendarts 
under the given pole and for the OA of the house. The OAs are ob 
tained by adding 30°, 60°, 90°, etc.,. to the RAMC, 


House OA Pole Cusp 
MC 57°30' 0°00' 29°42' Taurus 
XI 87°30' 22°46' - 7°15' Cancer 
XII LL7?.30* 40°00' 10°30' Leo 
ASC 147°30'! 51 e383 2" 7°O09' Virgo 
Ii 177°30' 40°00' 28°00' Virgo 
LTII 207° 30' 22°46' 25°13' Libra 


3rd) Poles and OAs of the Planets 


Let us compute in our example the topocentric pole of the radi- 
cal Moon, 


Data: tRA (true Right Ascension) 115°52' 
t § (true declination) 18°37' N 


We also need the MD, the AD and the SA, which are calculated in 
the usual way: 
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a) MD: 


tRA radical Moon ET5 7°52" 
~ radical RAMC 57°30' 
MD 58°22' = 58.367° 
b) AD: ? : me : is ea a | ot | ; wN - 


aban se. es 


log tan @ (51°32') 0.09991 

+ log tan § (18°37') 9.52745 

log sin AD 9.62736 
AD 25°05' 


c) SA (diurnal) : 


Quadrant 90°00' 
+ AD 25°05: 
SA 115°05' = 115.083° 


We can now proceed to calculate the pole. Its formula reads: 


tan Y Moon = MD tan © 
SA 


This is the pole of the temporal plane upon the pazallel of declina- 
tion of the Moon. We must calculate with it the AD of the planet under 
its own pole (AD/  ) by means of the formula: 


sin AD/ ¢ = tan”. tan § 


Both operations can be done jointly in the following way: 


log MD 58.367 1.76617 
- log SA 115.083 2.06101 
aif. 9.70516 
+ log tan @ 51°32' 0.09991 " 
log tan ¢& 9.80507 | 


+ log tan § 18°37' 9.52745 
log sin AD/@ 9.33252 
AD/ @ = 12°25' 


This AD/ @ must be added to or subtracted from the tRA, according to 
the quadrant, thus obtaining the OA or OD of the Moon: 


tRA Moon 115° 52° 
- AD/ .¢ Moon 12°25! 
OA radical Moon 103°27' 
This is the OA of the radical Moon. Primary Directions are to be com- 
puted using this OA and the topocentric pole we calculated above upon 
the parallel. 


4th) Pole upon Equator 


When it is a question of comparing two ascensional charts (perso- 
nal charts or event charts), all ascensional positions must be ca 
rried over to the Equator, because it is the only common circle be 
tween the two charts. 


It is true that the OAs are already equatorial values, as well as 
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the poles of the houses, but this is not the case wltn tne puitcour 
the planets. The latter were calculated upon the parallels of de- 
clination, because that is the way we need them for Primary Direc 
tions, but in order to make comparisons between ascensional charts 
we need them upon the Equator. 


In this case, then, the pole must be carried over to the Equator 
through the following formula: 


tan @ /eq. = oe . tan @ 


where MD/eq. is the distance from 
the OA of the planet to the nearest Meridian. In our example: 


OA radical Moon 103°27' 
- radical RAMC 57? 30" 
MD/eq. 45°57' = 45.95° 


The pole, therefore, will be: 


log MD/eq. 45.95° 1.66229 

~ log 90 1.95424 
log dif. 9.70805 

+ log tan fii) 0.09991 


log tan & /eq. 9.80796 
¢ /eq. { 32°44'] 


This is the pole of the planet suitable for ascensional comparisons 
upon the sphere. : 


Note: In case the native has moved from the birthplace to another 
geographic latitude, 35°00' N, for instance, it is only nece 
ssary to change the geographical latitude: 


log dif. (above) 9.70805 In case the new place is at 35° 
+ log tan 35°00' 9.84523 00' South, the pole will remain 
log tan & /eq. 9.55328 exactly the same; the differtn- 
ce will show up only in the OAs 
and ODs. 


THE FORMULAE FOR THE ASCENDANT 
There are two formulae for the Ascendant: one direct and one indirect. 


Direct formula: This one works with the geographic latitude or with any 
other pole, with the oblique ascension (OA), and with the obliquity of 
the Ecliptic (E). The result is the longitude of the Ascendant or of a~ 
ny other cusp sought for. 


The formula reads: 


ee ee cos OA + tan BE. tan © 


cos & 
Sin OA 


where L stands for the longitude of the 


Ascendant. As the handling of the I and IV quadrants is somewhat trou 
blesome, we give hereunder the law of quadrants: 


2] 


7 ee oe eee ett eee e-em fell + An a ape — rE an, oP 


OA in Operation Total longitude 


II Quadrant + (tan E. tan © ) 180° - L 

III ; + ’ 180° + L 

Va rT) = rT | 360° a L 

La rT) =e: Ty 0° Es ie 
When (tan E. tan @ ) is greater than cos OA: 

IVb Quadrant - cos OA 180° + L 

Ib " _ u " 1802 — J, 


Indirect formula: this one uses the same three data, but works with two 


auxiliary angles, "A" and "B". It reads: 
a cos A . tan OA 
cos B 
Auxiliary angles; 
(I, IV Quads.... +) 
cot A = cos OA . cot § B=AZE 


(II, III Quads... -) 


Both formulae arrive at the same value, but the direct one iS more ac 
curate and expedient. This can be verified through the following test: 
calculating the Ascendant with the direct formula and using data accura 
te to a minute of arc, a certain result is obtained. If we want to arri 
ve at the same result by means of the indirect formula, angles A and B 
must be accurate to a second of arc! This difference, nevertheless, o- 
ecurs only for geographic latitudes higher than 45°, 


The formulae for the Ascendant have in fact two uses, to wit: a sphe- 


rical use, with spherical planes, and a temporal one, with ascensional 
time planes. 


The horizon has in itself both values, since as a spherical plane in 
geocentric coordinates it cuts the Ecliptic through a certain point,whi 
le as a temporal plane in ascensSional conic coordinates it cuts the E-~ 


cliptic exactly through the same point. This is not the case of the in- 
termediate planes of the quadrant. 


Before the discovery of topocentrics, the Ascendant was deemed to be 
the intersection of the spherical horizon with the Ecliptic. We know to 
day that this is not so. In fact, it is the temporal horizon which gene 
rates the astrological houses, because it is the only one that fits the 
function of the natural tangent of the geographic latitude. This is the 
pole in the formula for the Ascendant, as it represents the function of 
ascension and enables us to determine normal houses for any place on 
Farth, including the polar regions. It comprehends moreover the trisec~ 
tion of the SAs, which is a condition of the validity of the cusps, 


In the chapter on "The Solution to the Polar Problem" the question of 
how it is possible to calculate houses in the polar regions by means of 
the same formula for the Ascendant is dealt with. 


Example 
Let it be required to find the Ascendant for the following natus: 
Data: Geog. Lat. 51°32' N; RAMC 237°49' ; OA of the ASC. 
327°49' (IV Quadrant) ; OA- Quadrant 32°11' 
22 


DIRECT FORMULA INDIRECT FORMULA 





log tan 0 0.09991 OA 32°11' S392755 
+ log tan E 23°26,4' 9.63706 i) 0.09991 
log sin AD 9.73697 cot A 9.82764 
nat cos OA 32°11' 0.84635 56°04,9' 
~- nat sin AD(antilog) 0.54572 23° 20,4. 
sum or dif. QO, 30063 79°31,.3° 
log sum or dif. 9.47803 cos A 9.74664 
- log sin OA 32°11' 9.72643 tan OA 32°11' 9.79888 
log cot RA 9.75160 sum 9.54552 
+ log cos E 23°26,4' 9.96260 cos B 9.25979 
log cot L 9.71420 log 0.28573 
Quadrant IVa Quadrant IV 
long quadrant 360°00, 0° long quadrant 360°00, 0' 
~- long L 62°37 ,3° long L 62° 3/32". 
total long ASC 297°22,7' total long ASC 297°22,8' 
ASC in signs VS 27°22,7' ASC in signs V8 27°22,8' 





PRACTICAL EXAMPLE UPON THE CONE 


Here we shall deal with the question of how to operate upon the cone; 
to that end, the trisection of the SA of a cusp will be demonstrated. 
Since cusps are generated upon the cone, their ecliptic points must of 
necessity coincide with the trisection point of their SA upon the cone, 


Example 


Data: Cusp XI of the above natus: 7°15’ Cancer; decl. 23°15' N 
log tan ¢ XI = 9.62279 
4 

We know that the trisection of the SA includes the trisection of its 
AD; we shall therefore demonstrate that the cusp has 1/3 AD upon the co 
ne. We also know that the SA and the AD corresponding to a given geogra 
phic latitude are identical values upon the sphere and upon the ‘cone 
(this is not the case of the AD under its own pole). 


In the first place we must calculate the spherical AD that belongs to 
the SA of the cusp by means of the formula: 


sin AD = tan @ . tan § 
whence: 
AD = 32°43,6' ; AD/3 = 10°54,5' 
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‘ne tormula for the passage to the cone is: 


tan 64 = 


arc AD . cot © 


The arc AD is to be looked up in the "Table of radians" at the end of 


the volume: 


arc AD = 0O,57118 


We shall now calculate the 6 y with logarithms: 


log arc AD 0.57118 
+ log cot @ 51°32' 
log tan § } 


With this declination § | we shall calculate 


le in radians, using the formula: 


arc AD/@ = 


Idem with logarithms: 


log tan @ XI 
log tan 


log arc AD/¥ 
arc AD/ & 


AD/ & 


tan ©@ é 


9.75677 
9.90009 
9.65686 


the AD under its own po- 


tan § } 


9.62279 
9.65686 
9.27965 
0.19039(the arc is an 


antilogarithm) 
10°54, 5” 


We found above that the AD for the geographical latitude was 32°43,6'; 


its third, 1/3 AD = 10°54,5', i.e., 
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exactly the same value, 





CHAPTER il 


The Solution to the Polar Problem 


The acid test of the absolute validity of the Topocentric Houses is 
that their formulae remain consistent throughout the full 90° of N= and 
S geographic latitude. Thus, they are equally valid for the polar re- 
gions, which is not the case in the spherical house systems, 


Several attempts have been made by researchers to find a solution to 
the polar problem. But their tables of polar Ascendants are based onthe 
spherical horizon, since they start with a definition of the Ascendant 
as the intersection of the Ecliptic with the spherical horizon. In the 
wake of this principle they arrive at Ascendants and cusps not only in- 
sufficient, but plainly absurd, as we shall see further on. 


In the non-polar latitudes (from the Equator up to the Polar Circle, 
66°33' N and S) the Topocentric System obtains exactly the same Ascen- 
dants as the other systems, but not so in the polar regions. Where they 
cannot obtain Ascendants or cusps, as in the circumpolar zone, The Topo 
centric System most certainly can, and in a perfectly natural way. 


Outstanding among the published tables of polar Ascendants are those 
of! G. Schwickert, computed for the geographic latitudes from 67° to 75° 
N (Sirius Verlag). Although they are based on the spherical horizon, 
they are nevertheless very useful to researchers, since they help them 
to detect and study the very misconceptions of the spherical systems, 
thus furthering scientific investigation, With these tables at hand it 
is easy to verify the five formidable problems that arise in the polar 
regions. Upon the sphere they have no solution whatsoever, and require 
a non-spherical solution, These problems bear out the validity of th To 
pocentric System, since it is the only one that solves them all and in 
a natural way. 


POLAR PROBLEMS 


lst) Whoever wishes to erect a chart for the geographic latitude of 
the Polar Circle (66°33,6') for 18 hs. S.T. (North) or 6 hs. S.T. (South 


will make a bewildering discovery: at those times the spherical horizon 
exactly coincides with the Ecliptic. It is therefore absolutely impossi 


ble to determine houses, 
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Is this not a cogent proof of the failure of the spherical systems? 
There are, however, four other crucial] problems that recoil upon Astro- 
logy in an even more devastating way. 


2nd) In the tables of polar Ascendants it can be seen that whole sec- 
tors of the Ecliptic lack Ascendants. This applies to the sectors’ that 
fall in the circumpolar zone. Thus, for instance, at geographic latitu de 
70° N the function of the Ascendant is missing in four whole signs: Ge-~ 
mini, Sagittarius, Cancer and Capricorn. Thus, at latitude 70°N no birth 
could ever occur with an Ascendant in any of the above mentioned signs. 
And at latitude 79° N eight whole signs are missing: 


Does this make any sense? Should not the circles of the houses,in the 
course of their diurnal rotation, pass through all the degrees of the 
Ecliptic, just as the Meridian does? 


3rd) At certain times of day, the direct motion of time produces Ascen 
dants with a retrograde motion! When the function of the Ascendant rea- 
ches the parallel where the horizon culminates, then the Ascendant does 
not enter the circumpolar zone, but begins to retrograde in the same 
Sign it. was going through. As if it were possible for sidereal time to 
change its direction and go backwards! 


For all systems with spherical houses, this procedure is the only one 
that will obtain a circle for the horizon. But this is a very strange ho 
rizon, indeed, for it does not ascend! It is oniy a circle of position, 
which lacks completely the intrinsic property of ascension. 


4th) If the reader carefully studies those polar Ascendant tables, he 
will observe that twice a day the MC coincides exactly with the  Ascen 
dant, since their circles cross at the same ecliptic point, with the om 
sequent impossibility of forming houses. It is in fact the same problem 
as N°l, but in polar latitudes this problem is doubled, for it comes up 
twice a day, both in the Northern and in the Southern Hemisphere. 


ay 
5th) At certain times of day, when the Meridian enters the circumpolar 


zone, a most extraordinary phenomenon occurs: the MC falls below the sche 
rical horizon, thus completely upsetting the houses. Several authors he 
re invert the MC and the IC, an astronomical impossibility, since in 
that case the sidereal diurnal day would have an IC, and the nocturnal 
one an MC. This cannot happen in the Topocentric System: the MC can ne- 
ver fall below the temporal horizon (Schwickert's tables try to dodge 
this stumbling block by carrying the Ascendant over to the opposite sign 
and making it retrograde, which is another astronomical absurdity). 


It can be demonstrated mathematically that for these five problems the 
re is no possible solution upon the sphere. No spherical system of hou- 


ses is able to solve even one of these five problems, not even approxi- 
mately. 


TOPOCENTRIC POLAR HOUSES 


For the Topocentric System these insurmountable problems are simply 
non-existent. It defines the houses following the same unitarian princi 
ple, which requires that at all latitudes they must possess the same pro 
perties that are found in those that belong to a place upon the Equator. 
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On analysing the fornulae for the Ascendant we discovered that they 
are valid only for the geographic latitudes comprised between the Equa- 
tor and the Polar Circle. But temporally applied (with temporal planes) 
they maintain their validity up to the very N and S&S Poles. 


The astronomical fact that makes this possible is that the plane of 
the horizon of a place, and the plane of the Prime Vertical of its co- 
Jatitude coincide exactly. The topocentric soiution is simply to keep = on 
working with the Prime Vertical of the colatitude. Where the plane of 
the Prime Vertical cuts the Ecliptic, tne true Ascendant is to be found. 
Of course, it is always understood that one works only with temporal pla 
nes. 


In this way, when the function of the Ascendant arrives at the parallel 
of culmination, it enters the circumpolar zone, where it forms an Ascen 
dant, 


Let us see the solution of two examples, first graphically and then ma 
thematically. 


GRAPHICAL SOLUTION 
Figure N° 1 
Data: Geog. Lat. 66°33,6' N ; S.T. 18h 00m (RAMC 270°00' ) 


The Topocentric System is based on the ascension of the sky as _ seen 
from the topographic spot, and not from the center of the Earth, 1.e., 
‘it is based on the apparent rotation of the heavens around the topocen- 
tric axis, which passes through the body of the native. The reader can 
see this illustrated in Fig.N° 1, drawn in cylindrical coordinates and 
for six topocentric houses, 


Note the curve of the Ecliptic (from right to left), from the MC to 
the IC, upon which the cusps will be found, Here may be seen the gxeat 
difference between the spherical and the topocentric system: 


a) the spherical procedure is here powerless: at this moment the cur- 
ve of the spherical horizon coincides with the Ecliptic, thus making it 
impossible to find cusps. 


b) according to the topocentric procedure, the temporal horizon produ 
ces the houses. Note its straight line, with its vertices H, and Hp, 
where the lines of the temporal house planes originate, H, for the diur 
nal and Hy for the nocturnal houses. Where these lines cut the Ecliptic 
(thick dots), there cusps are formed. These cusps are completely normal, 
their distances upon the Ecliptic are the minimal ones for that geogra- 
phic latitude, but those belonging to other hours are all greater. 


The points H, and H5, situated upon the parallels of culmination on 
the cone, are computed with the formula for the passage from the sphere 
to the cone. 


Since the points H, and Hy can in no case coincide with the Ecliptic, 
the temporal horizon will always form houses. 


Thus, graph N° 1 shows how problems N°] and 4 are solved, 


Li 





Figure N° 2 


Data: Geog. Lat. 75°O0' N : S.T,. 22h 24m (RAMC 336°00') 
Here we have a graphical example with six houses, four of which (XII, 


I, If, III, and their opposites, of course) are formed in the circumpo- 
lar zone, since it is there that their temporal planes cut the Ecliptic. 


In this diagram it can also be seen how the other three problems (name 
ly N° 2, 3 and 5) are automatically solved by the topocentric procedure: 


a) the Ecliptic in its entirety plays its part in the forming of the 
cusps, including the sector that falls in the circumpolar zone. 


b) to the direct progress of Sidereal Time always corresponds a direct 
function of the Ascendant, never a retrograde one. 


c) the MC is always above the temporal horizon, and never below. 


The six houses, although four of them are in the circumpolar zone, are 
completely normal. In Fig. N°2, the segment of the Ecliptic from Taurus 
10°35' (A) to Leo 19°25' (B) is in the circumpolar zone. Here it can be 
seen at a glance that the spherical house systems can never have Ascen- 


dants or any other cusp in this sector (in between A and B). 


Their failure is a mathematical one, because they work only with the 
spherical part of the formulae, which is valid in the "horizontal zone" 
but not at all in the circumpolar. This last Simply vanishes for them as 
if non-existent. From the scientific point of view, this is an inexcusa- 
ble prpcedure. 


Now our only task is to explain how to calculate the polar houses, both 
in the horizontal and in the circumpolar zones. At the same time, this 
will shed light upon the way graph N° 2 has been drawn. 


MATHEMATICAL SOLUTION 
It follows from the proceding that the polar problem is nothing but a 
mathematical one. Let us then analyse the formulae for the Ascendant in 


Order to find out how to calculate astrological houses in the polar re- 
gions. 


I. Direct formula for the Ascendant 


We know this formula already, and also its law of quadrants: 


a ha cos OA + tan @ - tan EF wos EF 
Sin OA 


If we remove the “cos E" factor, we obtain the formula for the RA of 
the Ascendant: : 


cos. OA + tan 9 . tan E 


cot RA (Asc) = 
Sin OA 


This formula being simpler, we shall use it in our calculations. Here 
tne term "tan @ . tan E“ is in fact the AD calculated with E, i.e.,with 
the maximum declination of the Ecliptic, which determines the culmina- 
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tion point of the curve of the spherical horizon. 


In latitudes below the Polar Circle the calculation does not run into 
any difficulty, but when the geographic latitude is the same as that of 
the Polar Circle (66°33,6'), then -as we already mentioned~, at a cer- 
tain time of the day, the horizon superimposes itself upon the Ecliptic. 


It is at this limit, at this crucial point where spherical houses’ begin 
to collapse. 


Nevertheless, as is graphically shown in Fig. N° 1, the temporal plane 
of the horizon ant the topocentric poles obtain normal houses and cusps. 
The mathematical secret of house division upon the Polar Circle lies in 


the poles of the temporal planes. Applying those poles, the topocentric 
houses automatically appear. 


Polar Variant (Direct) 


In latitudes higher than the Polar Circle a change of quadrant occurs 
in the sky, and it must be taken into account in the formula. This change 
is graphically seen in Fig. N° 3. Taking the OA hour of Aries 0° as’~ the 
beginning of the Ecliptic, we notice that the temporal horizon belonging 
to a geographical latitude lower than the Polar Circle passes north of 
the Ecliptic, and consequently the ecliptic points will be found below 
the horizon. But at a geographical latitude higher than the Polar Circle, 


the horizon (the dotted lines) passes to the south of the Eeliptic. and 
thus the latter‘will be above the horizon, 


In other words, on passing from a non-polar to a polar latitude a chan 
ge from the I to the IV quadrant of OA takes place. We know that the func 
tion of the positive tangent of the first changes into the negative cotan 
gent of the second. This change of quadrant (+ tan to ~ cot) must be ta- 


ken into account in the formula for the RA. If we do, it follows: ,- 


at eS cos OA _+ cot © . cot E =" 
Sin OA 


Multiplying this value by "cos E" we obtain the cotangent of the longi 
tude of the Ascendant, thus: 


_ Cos OA + cot Oo. cot E 


cot L (polar) aa ok 


. cos £E 


This is the polar variant of the direct formula. It makes all polar pro 
blems disappear as if by magic. This formula not only gives cusps in the 
polar latitudes, but even for the very N and § Poles. Its law of quadrants 
is the same given in the “Brief Survey of the Topocentric System", repla 
cing the term “tan @ . tan E" by "cot @ . cot E". 


II. Indirect formula for the Ascendant 


The observed change in the sky between the respective positions of the 
horizon and the Ecliptic must be taken into account also in the indirect 
formula. This formula is the only one known to the great majority of as- 
“rologers, who are somewhat used to it. For that reason we give here its 
polar variant, Its deduction is rather complicated, but the true resear- 


cher does not mind, for he wants to know how to use that formula and to 
grasp the reason fer its changes. 
Ae 
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The basic (non polar) formula, already given, reads: 


oom s cos A . tan OA 66e Ros. ECS OA 
cos B tan © 

I, IV quad. ... + 

B= At E ( " 


(II, III quad.... -) 


The formula for the RA, with the same auxiliary angles, reads: 


cos B : 
Polar Variant (Indirect) 


The formula for the polar RA is the same as above, but changes are to 
be introduced into the auxiliary angles: 


cos A. tan OA. sin 6 cos OA 


tan RA (polar) = ——_—--"*"—— cot A= 
cos B cot £- 


8=at+tcolat, (I-IV cuad. ... =) 
= (II, III quad... +) 

Notice that the denominator of angle A is no longer the pole of the 
geographic latitude (tan @ ) but rather the Ecliptic (cot E). And _ this 
is because at the Polar Circle the geographic latitude (66°33,6') is in 
fact the complementary angle of E. Thus: 


tan @® 66°33,6' = cot EB 23°26,4' 


In the formula for the non-polar Ascendant, the Ecliptic was assumed 
mathematically as fixed, and the horizon as movable, making a complete 
rotation in a sidereal day. In this way, the Ascendant is the point whe- 
re the rotating horizon cuts through the Ecliptic. 


This definition is correct both for the spherical and for the temporal. 
horizon, but only up to the Polar Circle. From there on there is a chan- 
ge of roles: the horizon is now assumed as fixed, and the Ecliptic as mo 
vable, so that the Ascendant 1s the azimuth point where the Ecliptic in 


its apparent rotation cuts through the horizon. (In Fig. N° 2 the horizon 
was assumed as fixed, and the Ecliptic as movable). 


It is important to observe that the Ascendant obtained via the temparal 
poles, i.e., through ascension, is not equal to that obtained via _ the 
spherical poles, l.e., through rotation. This is the reason why the Topo 
centric System obtains in the polar regions Ascendants different from 
those of the spherical systems. 


This is borne out by the auxiliary angle B. To obtain it one works’ in 
the polar variant with the colatitude, changing the hemisphere, that is, 
substituting the RAIC for the RAMC through an inversion of the algebraic 
signs of the quadrants. Those readers familiar with mathematics will rea 
lize that this procedure consists merely in working with the Prime Verti 
cal of the colatitude. 


Therefore, the longitude of the polar Ascendant, with the same auxilia 
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ry angles, will be: 


tan L (polar) = 


cos B .caos E 


B= A * Colat. 


cos A. tan OA. sin 9 


cos OA 


cot A = 
cot E 


(I, IV quad. ... -) 
(II, III quad... +) 


The polar cusps cbtained via this formula are equal to those computed 


via the polar variant of the direct formula, 


A practical example follows: 


Example of polar calculation 


Data: Polar Lat. 70°00' N ; Colatitude 20°00' § 
RAMC 258°00' ; RAIC 78°00' 
OA-ASC 348°00' (IV quad) ; OA-quadrant 12°00' 
DIRECT POLAR ASCENDANT' INDIRECT 


70°00! 
E 23°26,4' 
log sin AD 


9.56107 
0, 36296 
9.92403 


cos OA 12°00' 
cos AD(antiloc) 
sum or dif. 


0.97815 
0.83951(a) 
0.13864 


log sum or dif. 

log sin OA 12°00' 
log cot RA 

log cos E 
log cot L polar 


9.14189 log cos 
9.31788 log tan 
9.82401 log sin 
9.96260 sum 
9.78661 log cos 
log 
360°00, 0' log cos 
56°32, 5° log 
301°27,5' 


quadrant (IVa) 
long L 
total long ASC 


quadrant (IV) 


ASC in signs AA 1°27, 5' long L 


total long DESC 


DESC in 


Thus, with both polar variants we have arrived 
lue. 


OTHER EXAMPLES 


If we calculate with the polar variant the two 
and N° 2, we arrive at the following houses: 


Example of Fig. N° 1 


Data: Geog. Lat. 66°33,6' N (Polar Circle) ; 
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POLAR DESCENDANT 


OA 12°00' 
EB. . 23°26, 4° 
cot A 


9.99040 
0. 36296 
9.62744 


A 67°01, 2’ 
+ colat. 20°00, O' 
B 87°O1, 2' 


A 9,59153 
OA 12°00’ 9.32747 
70°00' 2.91299 

8.89199 
B 8.71598 
tan RA polar 0.17601 
E 9.96260 
tan L polar 0.21341 


180°00,0' 
56°32; 5." 
i ae i ras 


signs $& 1°27,5' 





at exactly the same va 


examples of Figs. N° 1 


RAMC 270°00' (18h00m) 


The Polar Circle is where the horizontal and the polar ljJatitudes meet. 
We can calculate its houses either with the horizontal or with the po- 
lar formulae. Both obtain, through the topocentric poles, the Same cusps. 
In Fig. N° 1 we gave its graphic representation, and we give hereunder 
the exact cusps. They are: 


MC Capricorn 0°00' ASC Aries 0°00' 
XI a 10°01] ' II Gemint 9°54! 
XIT = 26°06! II! sg 19 °59"" 


It is natural that the ecliptic arcs between the cusps should be of dif 
ferent lengths, but in function of the time of ascension the houses are 
all perfectly equal. 


Exainple of Fig. N° 2 
Data: Geog. Lat. 75°00' N RAMC 336°00' (22h24m) 


Its cusps can he calculated in three @different ways: via the direct 
polar formula, through the indirect one, and hy means of the equivalent 
horizontal geographic latitude (tabulated; see below the paragraph on 


"Polar Tables"). Following any of these procedures, the cusps turn out 
to be: 


MC Pisces . AO 7 ASC Cancer 11°59' 
XI Aries oe 13, II : 25°29' 
XII Taurus 28°:1 3" Tilt Leo 12°00' 


With the spherical procedure, this radix would have been a calamitous 
one. The cusps of the XII, I, TI, III, and their opposites fall in the 
circumpolar zone, which for them is banned from the chart, together with 
the corresponding zodiacal section. 


In higher polar latitudes the problem grows frightful. At latitude 85° 
for instance, more than eleven whole signs are missing, an astrological 
shipwreck. ig 


HOUSES ON THE VERY NORTH AND SOUTH POLES 


According to the polar formulae and to the principle of equivalent la 
titudes, births taking place upon the very N and S Poles have the’ same 
houses as those calculated for the Equator. 


This is only natural, because at the Earth's Poles the conditioning of 
geographic latitude is cancelled out, and there remains only pure side- 
real time, just as upon the Equator. 


Note: The poles of the radical planets for circumpolar births are to he 
calculated in the same way as horizontal poles. The ADs, SAs,MDs 
ADs under own pole and OAs are established for the equivalent (h) 
geographic latitude. 


POLAR ASCENDANTS COMPARED 


Figure N° 4 presents for the geographical latitude 70°00' N a compari 
son between the polar Ascendants obtained via the Spherical horizon, ac 
cording to G.Schwickert's Tables, and the polar Ascendants obtained via 
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i! | the temporal horizon, according to the polar formulae. It sheds clear 
ae light upon the existing differences. 

} 

| 

{ 


In the column of "Spherical Ascendants" the polar problems we already 
referred to appear distinctly: 


: 
{ 
x lst) The first problem relates to the Polar Circle, and it is not, the 
i refore, apparent in this diagram, but its manifestation is found in pro 
; blem’N° 4, 
7 5 2nd) Let the reader run his eye down the column of spherical Ascen- 
if dants. He will observe that there are absolutely no Ascendants in four 
| signs: Gemini, Cancer, Sagittarius and Capricorn, These sectors of the 
Zodiac have enigmatically vanished. On the contrary, the function of the 
} topocentric Ascendant is a continuous one from Aries 0° to Pisces 30°, 
The temporal plane of the Ascendant Sweeps the Zodiac in its entirety, 
even, aS in this case, in the circumpolar Zone. 


ge eg ee = meme ome: = 


3rd) Notice that the Ascendant arrives twice at the parallel of culmlL 
nation, where the circumpolar zone begins. When the spherical horizon 
reaches this point, it does not enter the circumpolar zone, but automa- 
is tically starts to retrograde, while the temporal horizon follows its di 
7 rect way, entering the polar regions. Notice also that when the spheri- 
a ; cal horizon arrives at the parallel of culmination, the topocentric As- 
cendant reaches exactly the ecliptic culmination, i.e., the solstices. 


be ae ee ee eres ee 
_ 
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4th) At the very moment of culmination, the fatal conjunction (or op-~ 
position) takes place between the MC and the spherical Ascendant, des- 
troying the whole frame of houses, But at the same moment there is be- 
tween the MC and the topocentric Ascendant a distance of at least 30°. 


=- ae _ — we women 
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5th) On arriving at the culmination, Schwickert carried the Ascendant 
i. Over to the opposite sign, Other authors let the Ascendant retrograde in 
at the same sign, thus allowing the MC to fall below the horizon. In _ the 
| topocentric system the MC follows its track always above the horf¥on. 


POLAR TABLES 


\ 7 We have already deduced the polar formulae, but this does not mean 
er that the cusps ought to be computed solely through them. The analysis of 
= the direct formula disclosed the fact that there is a correspondence be 
tween polar and non~polar Ascendants. 


For the sake of clarity, let us call "horizontal" (h) the geographic 
- latitudes under the Polar Circle, since the validity of its formulae f@ 
the Ascendant is limited to the horizontal zone. 


We have seen that in the direct formula a term may be found from which 
oT the AD 1s obtained. This AD, in turn, determines the full curve of ‘the 


Ramee = ay en es et mt 


less Ascendant upon the different declinations., We have also seen that the 
ae. formula for the AD is different in the polar and in the horizontal lati 
I tudes : 


— me 


for horizontal latitudes it reads: tan ® . tan kE 


for polar latitudes it reads: cot @ . cot E 


a3 cane eae PME tare 
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| The first one has an increasing function from AD 0° to AD 90°,and the 
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second a decreasing function. From this it is evident that to each polar 
latitude there necessarily corresponds a horizontal one that has exactly 
the same AD and therefore the same Ascendant. 


To calculate that correspondence is merely a mathematical question. 
Both arrive at their maximum values at the very Polar Circle,where they 
equate themselves. Thus: 


tan @ (h) . tan BE = cot @ (polar) . cot E 
whence: 


cot E 
t = —-——— , t 
an ® (h) oer cot @( polar) 


By means of this formula we can establish for a given polar geographic 
latitude that horizontal latitude which has the same Ascendant (and the 
Same intermediate cusps), and this with all exactitude. 


The following practical example will illustrate the procedure: 


Example 


; ie ania, | 
f : 
Data: Geog. Lat. 70°00' N ¢ {BS 23°26'21" \ 
What horizontal geographic latitude has the same Ascendant and inter- 
mediate cusps ? Applying logarithms: 


log cot E O. 3629603° 
log tan & 9.6370397 
dif. O.7259206 | 


log cot ® polar 9.5610659 
log tan @ (h) 0O.2869865 
® (h) 62°41, 2' 
ty 
Therefore, the horizontal latitude 62°41,2' N has the same Ascendant 
and the same houses as the polar latitude 70°00' N. The polar’ formulae 
bear out the exactitude of this result, 


It 1s with this procedure that the Polar Tables have been computed. 
They enable us to calculate houses for a polar latitude by means of the 
horizontal latitude that has the same cusps. This fact makes polar cal- 
culations extremely easy, because the cusps are obtained from the Tables 
of Houses established for horizontal latitudes. 
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CHAPTER II 


Practical Use of the Tables 


The arrangement of the Tables of Houses is as follows: 


In the first column of each page the poles may be found; they range 
from 0° (the Equator) up to 66°33,6' (the Polar Circle)."“Pole", is the 
name given in Cosmography to the angle formed upon the Equator by the 
plane of an horizon with the plane of its meridian. It is always equal 
to the geographic latitude of the place of the observer. 


At the top of the two first pages the OAs in whole degrees are dis 
played, not in their natural consecutive order (OA 1°, 2°, 3°, etc.) 


but at 30° intervals, thus: 


First page (left) 


OA 0° OA 360° OA 60° OA 300° 


Second page (right) 


OA 90° OA 270° OA 120° OA 240° OA 150° OA 210° 


Two series of OAs may be distinguished: 





in the first series, the value of the OAs is less than 180°, and 
they increase from left to right; 


in the second series, they exceed 180°, and increase from right 
to left. 


On each successive pair of pages, the OAs of both series increase by 
1°. This arrangement makes it easy to find the cusps, since it is not 
neccessary to look up each cusp ina different sheet: the six cuspswill 


be found on two outspread pages, or at most on three. 


The seader has perhaps realized already that the longitudes of both 
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Series and their OAs are in fact opposite antiscicns, GC bby 
as equatorial. They have an equinoctial axis, which makes their sum equal 
to 360°, 


This arrangement, which joins the opposite antiscions in pairs, hasan 
other advantage. We have ascertained that between their respective lon 
gitudes exactly the same differences occur, both for pole and for OA. 
Thus, the columns of Dif. ( 4 ) and Dif. ( OA ) are the same for the 
left-hand longitude and for its right-hand antiscion. It is only a ques 


tion of ascertaining whether the interpolating value must be added or 
subtracted. 


Thanks to this arragement of the OAS we managed to cut the Tables down 
to 60 pages, making them easier to handle. We shall give hereunder prac 
tical examples on how to obtain the cusps for a chart, and afterwards 
the method of determining via these Tables the OA for a given longitude 
and pole, in the form we need them for Primary Directions. 


~ 


I. HOW TO OBTAIN THE CUSPS' 


We must first explain the procedure in obtaining the MC through these 
Tables. 


Example N°1 (MC and IC) 


Let us suppose the following four RAMCS are given: 


RAMC 61°; Li2° 3 195° 3 and 276° 


liow are we to determine their MCs? 


the RAMC is ulways valid for the Equator (@ 0°), upon which the RAMC 
and the OAMC are equa). Thus, the MC for a given RAMC will be found in 
the same OA column of its absolute number. The MCs we are now looking 
for will be obtained under the pole 0° and the following OAs: 


ee 


~* 
OA 62:4 Vie? s LO5 3 and 276° 
whence: 
the MC for RAMC 61° (OA 61°) will be Gemini 2°05,4' 
" TT tt ae 172°? (OA 172°) Tt u Virgo 21°17 4° 
ye we ow os" (On 195%): “ * Dibra 16°16,8' 
i - . 276° (OA 276°) P Capricorn 5°30, = fe 


The other cusps of a chart will be found by using the RAMC or the RAIC: 


a) for a north geographic latitude we must use the column of the RAMC 
(= OAMC), and in the successive OA columns, following the order of the 
growing numbers, the cusps of the XI, XII, I, II and III houses will be 
found, In the northern hemisphere houses to the east are assumed to have 
oblique ascension. 


b) for a south geographic latitude we must use the column of the RAIC, 
and in the successive OA columns we shall find the cusps of the V, VI, 
VII, VIII and IX, because in the southern hemisphere it is these houses 
that are assumed to have oblique ascension. 
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The procedure for both hemispheres is entirely the same. Nevertheless, 
in the following examples we shall determine for the same RAMC the cusps 
both in the northern hemisphere (Example N°2) and in the southern hemis. 
phere (Example N°3). The other examples will be all for northern latitu 
des. (AS opposite houses have the same absolute value, we shall always 
give examples for only six houses). 


Example N°2 (with OAs lesser than 180°, 
and for north geog. lat.) 


To obtain the cusps of a radix it is expedient to prepare a form like 
the one illustrated below, because it makes calculations easier and mo- 
re reliable. 


Data: RAMC 25°00' ; Geog. Lat. 30°24' N 


At the top of the different colunns the identification numbers of the 
column are written, for north geog. lat.: MC, XI,XII,ASC,II,III. 


; 
RAMC {| 25°00' LAT. 30°24! | nortH 


N°Operation MC XII ASC III 
1 Poles () L204" 21°22" 30°24' 2122! 11°04' 


Dif. (%) 23! 28! 24' 14! 2' 


4 


OA Houses 25°00' 55°00)’ 85°00' 115°00' 145°00' 175°00' 


Diff. (OA) 


Interpol. 
Dif. () 


| cusps —[@P26°56'6 I 1°18'O| S 4°20'8] & 4°25'4] &27°41'9] 19924°58'6 


—— 


Note: We shall give complete instructions in filling in each line of the 
form. Notwithstanding, the readers who are already familiar with inter- 
polating and with the handling of Tables of Ascendants will be able to 
proceed without going over those particulars. Only in case of doubt they 
may look up the instructions for a given line. 


Let us now f111 in the lines of the form: 
Line N°l: here we write the pole of each house, It is expedient to deter 


mine the intermediate house poles by means of the "Table of Poles", and 
make the calculations on a separate sheet, in this way: _ 


"1/3 SA € 2/3 SA 


for ®@ 30°20! 12°02;2" (0,4"°) 21°18,6' (0,8') 
interpol. for 4' (4x0,4') + 1,6') (4x0,8') + 327% 
Intermediate poles 11°03,8' 21°21,8' } 
é 
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These values are written on line N°l, bearing in mind that equidistant 
houses have the same poles (the equidistant houses with 1/3 SA are XI, 
IX and their opposites; the equidistant houses with 2/3 SA are XII, VIII 
and their opposites). The pole of the MC is always_0°, and that of the 
Ascendant is the given geographic latitude. On calculating the poles the 
final figures are rounded aff to a minute of arc. 


Line N°2: used to note down the Dif.( ¥ ) of the Tables. This line isto 
be filled in together with line N°5 when looking up the longitude in the 
Tables. In the corresponding column each dif.( ¢ ) is noted down with its 
letter, if any. Attention must be paid to the sign of the difference (po 
sitive or negative): when the following longitude is greater, the dif.is 
positive. In case it is negative, the "minus" sign must be noted down in 
order to take it into account when interpolating. In our example all va 
lues are positive. 


Line N°3: OA of houses. By adding 30° per house to the given RAMCthe is 
of the houses are obtained. 


Line N°4: used to note down the Dif.(OA) of the Tables. This line is to 
be filled in together with line N°5 when looking up the longitude in the 
Tables. The dif.(OA) is always positive. In our example there is no such 
difference. 


Line N°5: Longitude of the Tables. We must first look up in the Tables 
the column of OA 25° (= RAMC 25° for pole 0°). We start with this column 
and look up in each of the successive ones. In this way, the six longi- 
tudes will be found in two pages, thus: 


the MC in the column of OA 25° under pole 0° 


: 2 : Ce eee «t "11°04! 
* Sir os ‘ oe gi5e. " 21°22! 
" ASC " " i * wavs " 30°24! 
re © ae : “ wi iase & % 21°29 
s Tre : ee "11°04! 


My 

Once the cusps have been found in the Tables of Houses, we shall note 
them down in line N°5, each in its corresponding column. Lines N°’2 and 
4 should be filled in only in case the pole or the OA has minutes of arc, 
because otherwise interpolation is not needed. In our example only line 
N°2 is to be filled in. 


Line N°6: we now enter the Linear Interpolation Table "A", and take out 
the interpolating values. The heading of the first page displays horizon 
tally the minutes of pole or OA, from 1' to 15', while the opposite pa- 
ge does the same with values from 16' to 30'. In the first column the va 
lues of the dif.( 9% ) and the dif. (OA) may be found, increasing dowmwards 
to 60' (1°) in the left hand page, and to 120' (2°) in the right hand 
one. Some full-degree multiples have also been added. 


The use of this Table is very easy. Ley us interpolate for the XI hou 


se. The first two lines must be used. The dif. ( ) is 23', while the mi 
nutes of pole are 4'. Looking in the first vertical column we track down 
the dif. 23'; following the horizontal line we arrive at the 4' column 


and note down the interpolating value (1,5') on line N°6, in the XI hou 
se column. 


For the XII house the dif. ( sd ) is 28', and the minutes of pole 22'. 
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In the first column of the same page we must track down the dif.28',and 
following its horizontal line we arrive at the 22' column in the opposi 
te page. The interpolating value is noted down on line N°6. 


ide aeons 


In the same way we obtain the interpolation for the Ascendant (dif. 
24'; 24' of pole; interpolating value 9,6') and for the other houses. 


eee ee 
Tea 


As all values are positive in this case, the interpolation is added to 


the longitude of line N°5, and then the final cusps may be noted down on 
the last line of the form. 
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Example N°3 (OAS that exceed 180°, and for 
south geographic latitude) 


oo 
+ 


latitude. The procedure is exactly the same, but at the top of the form 


4 Let us make up the same example N°2, but this time for.south. geographic 
: nee 
| the west side houses (IC, V, VI, DESC, VIII, IX) are to be indicated, 


Of course, in line N°3 the OAs of those houses must be written,and in 
. line N°4 their dif. (OA), if any. 


: The form will look this way: 


. RAMC 25°00! RAIC | 205°00' LAT. 30°24' | sours} 


Poles( ©) 


Dif. () —20' 


OA Houses 235°00' 
i} F 

te D1f. (OA) 

Longitude} =z 


Interpol. 
as Dit. ¢) 





bo We shall make remarks only about the lines that show some change: 


Line N°2: note that the longitude that follows downwards in the column 
iz decreases (this always happens in OAs that exceed_180°), and thus’ the 


dif. ( 4 ) is negative, The interpolating value, therefore, must be sub 
tracted from the longitude of line N°5, 


Line N°3: adding 30° per house to the RAIC (205°), the OAS are obtained. 
Mark that in this case all values exceed 180° (2nd.series), 


and thus run 
in the Tables from right to left. 
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Example N°4 (OAS greater and 
lesser than 180°) 


Let us see now an example where both OA series take part. 


Data: RAMC 68°45' Geog.Lat. 51°32' N 


=@ 


Let us fill in the form: 


RAMC 68°45! LAT. 51 32" NORTH 
properation! we [xt | ox | ase |e |r 
(22°46') (51°32') (22°46') 















1 Poles( ¢) 





































































23° -14'}| 40°00' | 52° -28'| 40°00' | 23° -14" 
2 Dif. (@) 26! 11! ~15' 
(68°45'){ (98°45')| (128°45') | (158°45') |(188°45') |(218°45') 
OA Houses} 69° -15'}| 99° -15'|129° ~-15'|159° -15'}189° -15' |219° -15' 
4 Dif. (OA) 56! 47' 42! 48! 54! 






















Longitude} J] 10°35'9 





3 17°33'0) 6 19°32'317)15°17'8| S 7°11'4 | MH 5°30'8 


Interpol. 


Dies CS) +345 





Interpol. 
Dif. (OA) 





-13'5 


1 10°21"9| $ 17°13"8| &L.19¢20"6| mp1s-02" 2| & 6259"4| My 5220"8 
» 


Comments follow on the lines that show some change: 


Line N°l: the poles are taken out of the "Tables of Poles", In case the 
minutes of pole or OA exceed 30', the difference must be counted, for full 
accuracy, from the greatest value, Thus, for instance, the pole of the 
XI house (22°46') will be taken as | 23° -14',) that is: the longitude will 


be looked up in the 23° column, and the interpolation for the 14'will be 
subtracted. 


Line N°2: attention is to be paid always to the sign of the dif. ( ). 
In the form, the differences from the MC to the ASC are all positive, 


but in the III house it is negative, because the following longitude de 
creases, Since the OA exceeds 180°. 

Line N°3: here again the minutes of OA exceed 30'. The RAMC (68°45') is 
therefore changed to 69° -15', and the same is to be done with the other 
OAs. On filling in line N°5 it must”be taken into account that here two 
series of OAS (greater and lesser than 180°) take part. 


Line N°5: the longitude from the MC to the ASC is obtained easily. But 
at the column of the Ascendant the sheet ends. The OAs of the II and II 
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nouses exceed 180°, and consequently it is in the second series that the 
OA 189° must be looked up. There the values increase from right to left. 


Line N°6: the interpolating value for the dif. ( 4 } must be looked up 
in the interpolation table, but its algebraic sign is to be determined. 
Let us take the example of house XI, where the dif.( & )is 26'for -14' 
of pole. The interpolating value es 6,0', and its sign negative, because 


the minutes of pole are negative: This is established by a very simple 
mathematical law: 


Let us call "a" the minutes of pole, "b" those of the dif.,and "c"“the 
interpolating value, which is a product. The law reads: 


+a . +b = +c —a . +b= -¢c 
—a . -b = +c +a . -b = -c 

This law is applicable to all cases of linear interpolation.The inter 
polating value (line N°6) for the XI house and for the ASC will be nega 


tive, and positive for the III house. In the interpolation with dif. (OA). 
(line N°7), all values are negative. 


Note: The recommended change in lines N°1l and 3 when the minutes exceed 
30' is not always needful, because in case the excess is not too much, 
say 35' (up to 40'), the interpolating values (30 plus 5 or 30 plus 10) 
can be simply added. The error will be always in the range ofa few tenths 
of a minute of arc. It was to make this quick sum possible that an extra 


30' column was added to the Interpolation Tables. But when exactitud is 
required, the recommended change is always to be done. 


Example N°5 (interpolation with 2nd. 
differences) 


In case a "B" or a "C" is found beside a dif. ( % ) or a dif. (OA),an 
extra interpolation is needed to obtain the result accurate to }'. This 
interpolation is carried out in the lines 8 (for dif. @ ) and 9(for dif. 
OA). When only an approximative value is required, it can be dispensed 
with, but in precise calculations it cannot be disregarded. 


INTERPOLATION WITH SECOND DIFFERENCES 


Here we work with the difference between the first differences of two 
successive longitudes in the Tables. This is called "second difference" 
(dif.2), and is used to adjust the linear interpolation so as to obtain 
a curve. The second differences are limited in fact to certain sharp cur 
ves, i.e., to certain poles and certain OAs. All those deserving to be 
taken account of may be found in the "Table of Second Differences"in two 


parts: those for poles under 60° (letter "B"), and those for poles abo 
ve 60° (letter "C"), 


A "Table of Second Difference Correction" follows, which does not gi- 
ve coefficients, as the former ones, but interpolating values, 


calcula- 
ted via Newton's formula (this formula reads: 
—_ on (n-l1) : 
v= ae oe (Dif..), where 1 is the unit 60', and "n" the minutes 


of pole or OA, multiplied by a yy 
‘ 6 
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Attention must be paid to the fact that in this table, when both fac- 
tors (dif.5 and the minutes of pole or OA) are positive, then the inter 
polating values are negative. The law of signs given above for linear in 
terpolation is not valid for interpolation with second differences. To 
make it applicable the result must be multiplied by -l, i.e., the sign 


must be changed. 


We can now proceed to make this interpolation in example N°5: 


RAMC 280°40' LAT. 58°05' NORTH 
(46°57') (46°57') 
1 Poles( &) 28°09! 47° :-0' 3 58°05' 28°09' 


2 Dif. (¢) ~33' 168'B 
(36') 


(280°40')]| (310°40')] (340°40')]}{ (10°40') (40°40') | (70°40') 
OA Houses| 281° -—20'| 311° ~—20'} 341° -20'{| 11° -20'| 41° ~20' | 71° ~-20' 


102' 71' 56' 


Longitude| V$ 10°06'7| V$ 27°21' 2} 23°33'6 Tl 7°56'4{ Jf 24°43'8 


Interpol. 
Dif. (&) 


Interpol. 
Dif. (OA) 


Interpol. 
Dif..(¢) (B)-1'3 


Interpol. 
Dif. .(OA) (B)+0'7 


} coses |v 9°48' 4! V$ 26°55' 0/48 23°02'1!] & 5°08'2| IT 7°29'1| If 24°29'9 


The following remarks refer to the lines that relate to 2nd. differen 
ces, 





Line N°S: in line N°2, beside the dif.(.¢ ), we find thrice the letter 
"B" (houses XII, I and II). This means that for these houses we need an 
other difference, which will be found in the Table of Second Differen- 
ces, 


Let us find out that difference for the XII house: its rounded off po 
le is 47°, and its OA 341° (or else its opposite antiscion, i.e., 19°). 


In our Tables the antiscions are always side by side, so that it is very 
easy to find them. - 
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ewe: 2 2s Lluportant to remember that, in order to find the dif.5 when 
the given OA is not in the "Tables of Second Differences" (that is , in 
"B" or "C"), it is the OA of its opposite antiscion that must be looked 
up. 


For pole 47° and OA 19° we find in table "B" 5' as dif... But, as the 
interpolation corresponds to the minutes of pole (-3'), the dif. must 
be negative, that is, ~-5'. For -5' of dif. 5 and ~3' of pole,we find in 
the "Table of Second Difference Correction" the interpolating value 0,1'. 
What will its algebraic sign be? Applying the above mentioned la itwill 
be: ~a . -b = +c = 0,1', and changing the sign to arrive at the correc- 
tion: -0,1'.We note down this value in the line N°8 for the XII house. 


Let us now make the interpolation for the Ascendant. Its pole is 58° 
and the OA 11°. In table "B" we track down its dif.o, which is 36'. With 
both values (36' of dif., and 5' of the pole) we enter the "Table of Se 
cond Difference Correction" and take out the value 1,3'. Its algebraic 


sign will be given by: +a. +b = tc = 1,3', and changing the sign for 
the correction: -1,3'. 


Following the same procedure we obtain for house II the dif., ( -4' ) 
and the minutes of pole (-3'). The interpolating value is 0,1'. Accord 
ing to the law, it is: -a . -b = +c = 0,1', and changing the sign, -0,1' 
(line N°8). 


Line N°9: for the ASC in our example, the dif.(OA) has the letter "B". 
This means that it needs a second difference correction. Its dif. for 
pole 58° and OA 11° is ~6', but the minutes of OA are negative (~-20'). 
Therefore, changing the sign it will be +6'. For these two values ( +6' 
and -20') we find in the "Table of Second Difference Correction" the va 
lue 0,7'. Its sign will be given by: ta . -b = -c = -0,7'. Changing the‘ 
sign the final interpolating value is +0,7'. 


It is evident that this kind of interpolation requires a lot of care. 
In order to check the accuracy level obtained through this interpola 


tion, we shall check it with the value of the cusps as obtained via the 
formula: : 


XII ASC If 
the formula gives: 23°0O2,2" BE 5°08, 3' ts 7°29,2' 
the tabular inter- 
polation gives: 23°02,1' & 5°08,2' & 7°29,1' TI 


The 0,1' difference is quite a satisfactory result, since the Ascen- 
dant has a high latitude (58°) and a critical OA (all OAs are critical 
from 1° to 22°), where both the dif. ( ) and the dif.(OA) arrive at 
nearly 3°, and even the dif.., exceeds half a degree (36'). 


A third or fourth difference interpolation is not expedient, because 


the procedure demands more time than the direct calculation via the for, 
mula. 
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DIFFERENCE (OF POLE ORK OA) WITH LETTER "D" 


Here it 1s no longer a question of interpolating, because the longitu 
des whose pole or OA have the letter “D" are to be computed via the for 
mula for the Ascendant. In most cases it will suffice to calculate only 
the Ascendant, while the other houses can be obtained from the Tables 
through the corresponding interpolation. 


In case a "D" is found also for the XII or II houses (in the northern 
latitudes; VI or VIII in the southern ones), their cusps are to be cal- 
culated also via the formula for the Ascendant, but, of course,with the 
pole and the OA of the respective house. 


Ii, HOW TO CALCULATE THE OAS FOR PRIMARY DIRECTIONS 


The "Tables of Houses", besides being useful for determining cusps, ha 


ve another advantage: they are at the same time Tables of Oblique Ascen 
Sion! 


When the pole of a radical house or planet is known, whatever its lon 
gitude may be, we can obtain via these Tables its respective OA.This is 
indeed a great advantage, since we are thus able to determine the OAs of 
all the Promittors in the PDs, sparing ourselves the calculation of the 
Ascensional Differences. 


In the following example all the possible variants have been conside- 
red, 


Example 
Data: Pole 51°32' N ( = 52°-28') Longitude 15°01,6' TH 
What is its OA calculated via the Tables? " 
The values are noted down in three boxes: A, B and C: 

Operations A) Long. B) Pole C) OA 
given longitude 15°01,6' T% 52°-28' near.OA 159° 
nearest long. 15°17,7' ™# dif. 12' aif.OA 42' 

dif.long. - 16,1!' OA 159° 
interpol.for pole + _5,6' (-(-5,6)= +5,6') interp, —-  15' 
dif.long.for OA - 10,5' OA 158°45' 


Let us see now how have we managed to arrive at the OA 158°45', 


Box A: here we note down first of all the given longitude. At the same 
time we may as well write the pole in box B, since it will be needed la~ 
ter. 


Let us now look up in the "Tables of Houses" the column of longitude 


including the given longitude (15°01,6' TW) ), or else the nearest value, 
on the 52° pole line. 
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Whe nearest value is here 15°17,7' Wp . We proceed next to determine 
in Box A its difference (positive or negative) with the given longitude 
In our example it is -16,1' (the algebraic sign 1s negative because in 
this case we subtracted a greater quantity from a lesser one, It is ne- 
cessary to be careful‘of the algebraic sign). 


Let us note down the data we find beside the nearest value: in B’ the 
dif.( Y ), 12', in’C the corresponding OA (159°) and its dif. (OA),42'. 


Box B: in the dif.long. (-16,1') noted down in box A is included not on 
ly that belonging to the minutes of OA, but also that belonging to the 
minutes of pole. As we need only the difference for OA, we obtain it by 
subtracting from -16,1' the part belonging to the minutes of pole. 


This is very easy to do: in box B two vales may be found: dif.( % )12', 
and 28' minutes of pole. We enter with both values in the Table of Li- 
near Interpolation and take out the interpolating value in the following 
way: in the first column (Dif.) we track down the value 12', and 1look- 
ing along the same line to column headed -28' we find the interpolating 
value -5,6'. Note that it is negative, because -28' is also negative. 


We subtract this value in box A, arriving thus at the dif.long.-10, 5' 
which is due only to OA. 


Box C: with this difference (-10,5') we can determine the minutes of the 
definitive OA. We know already the two values on which it depends: dif. 
(OA) 42' and dif.long. -10,5'. 


In the first column of the Table of Linear Interpolation we shall find 
the dif.(OA) 42', and following its horizontal line we arrive at the va 
lue -10,5' (or else the nearest one). At the top of this column the mi- 
nutes of OA we are looking for will be found, i.e., -15', a negative va 
lue, because the difference ~10,5' is negative. Thus, the final OA will 
be 159°00' -15' = 158°45', 


~ 

Note: the three boxes make the calculation appear very lengthy. But they 
were displayed only to facilitate the understanding of the procedure.In 
practice only box A is used, because the data for B and C are given, or 
else taken out of the Tables. With them we can refer directly to the In 
terpolation Tables and take out the required values. This procedure is 
only suitable when linear interpolation is enough. Otherwise the OA is 
to be calculated with the ecliptic RA and its AD. 
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Ascensional Control 


In this chapter we shall deal with the fundamentals of the procedure far 
Carrying out the Ascensional Control of sudden events with an accuracy 
of one second of time. 


This verification, of course, is not and easy task, and the following 
lines are therefore addressed mainly to researchers, who look above all 
for scientific solutions, 


_As much of the matter we shall presently deal with is completely new 
in Astrology, there are some points we must explain first. 


THE MATERIALIZATION OF EVENTS 


Once we had thoroughly established that Primary Directions (PDs) sub- 
Stantiate our topocentric poles with an accuracy of one week, we publi- 
shed a description of the System in the magazine {In Search", atthe end 
of }/1961.4: 


Since then the Topocentric System enjoyed a formidable development, be 
cause in the course of a few years we arrived -by means of the Solar Re 
volution, which is the most important determining factor in the materia 
lization of events- at an accuracy of one day in predictions. The method 
was published in the booklet "La Revolucion Solar", in Spanish, in 1969. 


But today we’ have achieved verifications within one second of preci - 
sion, thanks to the Ascensional Transits (ATs), that correlate with su- 
dden events accurately stopwatched. 


Furthermore, by reversing the mathematical procedure of the ATs, the 
precise time of the event being given, we can carry out two kinds of con 
trols which have outstanding scientific weight: 


a) having a Radix duly rectified, and an event timed within one secmmd 
of precision -as well as, of course, the precise geographic latitude an 
longitude of the place-, we can establish the OA of the planet in the 


sky that took part in the event with an accuracy of one minute of ac (4 
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that it is possible to establish | a priori sri the position of a planet nthe 
sky, by means of an event accurately stopwatched and a rectified Radix. 


With this kind of ascensional control we have had very conclusive ex- 
perience. Formerly we obtained such accurate results only for the Sun, 
the Moon, and the planets from Mercury to Neptune, but not for Pluto, 
which registered up to 4' differences with the ephemerides data. ‘This was 
due to the fact that these positions were not the true apparent ones, 
which are those we need in Astrology. 


In order to obtain the true position of Pluto for our controls,we had 
to rectify its ephemerides position in our radixes. In the next chapter 
the reader will find the procedure we used to arrive at those more pre- 
cise positions. 

rs 

In 1970, however, the "Omega Pluto Ephemeris " was published. Its au 
thors actually did all the required conversions to apparent coordinates, 
and thus we could verify with great satisfaction that our rectified Plu 
to positions tallied with those given by Omega within one minute ofarc, 
which is the accuracy range of that ephemeris. 


b) by reversing the procedure for the control of ATs, and having two 
events timed to a second, we can rectify a Radix, also with 1 s. of pre 
cision. After such a rectification all sudden events, without exception, 
will give exactly the same radical RAMC. 


These are conclusive proofs of the validity of the Topocentric System. 


Its poles do not define spherical planes but temporal ones, controlled 
through their oblique ascens ions (OAS). Hence our terms "ascensional pla 
nes", "ascensional control", and so on. 


Of course, we have not been the first ones to work with OA positions, 
Since all researchers in the field of PDs knew them. But they used sphe 
rical planes, cutting through the Earth's center, whereas we use planes 


‘Of time of ascension, which pass through the native's oo body. That is 


why they have direct incidence upon him. 


It 1s generally supposed that Placidus worked with the function of ti 
me, just as we do. It is true, indeed, that he calculated the intermedia 
te house poles with the proportion of semiarcs, that reflects the func- 
tion of time. But he made those poles pass through the Earth's center, 
which is _ not the place where the individual lives. Here lies the basic 
difference between the system of Placidus and the Topocentric System. 

Placidus' system has, however, something very valuable, namely his "pro 
portions" betweens ares of time (MD, AD, SA, OA, etc.). The so-called 
"Placidean Proportions" are not only true, but very precise. They coin 
cide exactly with our topocentric arcs of time, so we use them in theAs 
censional Control of events. 


We have made the following verification: on calculating ascensional po 
sitions with trigonometric formulae of the straight cone, and collating 
them with arcs resulting from the Placidean Proportions, they turned 
out to be exactly equal. This bears out the fact that those proportions 
are indeed true, not upon the geocentric sphere, but upon the cone ofa 
cension of the place. And this is natural, because the cone is that geo 
metric figure whose generating line reflects 100% the function of time 
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of ascension, The isochronous line of the ascending Horizon (where the 
plane of the Horizon and that of the Meridian intersect), by apparent ro 
tation of the sky, describes in a sidereal day the surface of a straight 
cone around the topocentric axis. This is the cone of ascension, upon 
which those proportions are valid. 


The control with OA positions opened up before us a new world,that of 
external materialization, l.e., that of events. We soon realized that ex 
ternal occurrences do not depend directly on the ecliptic positions of 
the radical chart, as was formerly believed, but on the ascensional po- 
Sitions of their planet and house planes. 


We call "“Ecliptical Radix" all of the radical ecliptic positions, and 
"Ascensional Radix" all of the OAs and ODs of houses and planets obtai- 
ned via the topocentric poles. 


The Ascensional Radix is not fixed as is the Ecliptical one: its pla 
nes rotate together with the sky around the topocentric axis. This means 
that the Ascensional Radix moves at the same pace as the Sidereal Time, 
l.e., it elapses with age. If something happens to a native of, say, 50 
years of age, the Sidereal arc elapsed from birth must be added to his 
radical RAMC. This is what we call the!"transposition". 


Consequently, the meridian of the Elapsed Ascensional Radix and theme 
ridian of the event coincide. This is natural,, because the event does 
not impinge upon the newborn child (Natal Radix), but upon the individu 
al who is 50 years older (Elapsed Radix). 


_ Likewise, there is a local transposition to be done, namely from the 
birthplace to the spot where the event takes place. But the reason for 
this transposition ought to be clearly understood. It is not arbitrary: 
it actually happens when the native moves from one geographic spot to a 
nother. The procedure limits itself to take this fact into account. 


As soon as the native moves, he leaves one local frame of houses ,and 
enters another. Experience shows that one planet situated, say, in the 
MC of the new place, and another in the IInd house, will act in the sa- 
me way as in the birthplace, i.e., the first planet will impinge on his 
social or professional life (X), and the second one on his possessions 
or his money matters (II). But this time they will not leave an indeli- 
ble and lifelong mark upon him, but will pass only as internal experien 
ces and/or external events, 


This, on the one hand, shows that the native carried along with him 
his radical houses, with their invariable intrinsic meaning, and on the 
other that in the new geographic latitudes the house planes coincicé with 
the radical ones. This is because the meridians of the new places are the 
isochronous expression of the radical MC. It is only natural, then, that 
radical and local houses should coincide. 


CONTACTS BETWEEN THE NATIVE AND THE EVENT 


Everybody knows that an event, be it of a physical, emotional or men- 
tal nature, implies an actual contact between the native and the exter- 
nal world. But before the discovery of the ATs, nobody knew that, unfai 


lingly, in the very instant of the sudden event, an exact contact _be- 
tween a planet or house of the Elapsed Ascensional Radix and a plane in 
the sky also takes place. e 
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This contact is the Ascensional Transit, which is defined as the tran 


sit by apparent rotation of the body of a planet in the sky through a 


planet or house plane of the Elapsed Ascensional Radix. In astrological 
nomenclature: | 


OA radical house (or planet) 6 or f OA planet (of the event) 


Ascensionally only conjunctions and oppositions materialize as exter- 
nal events, because there two temporal planes superimpose. Empirical ve 
rifications showed that for each external event there is an AT,and when 
the event is a sudden one, then the AT is exact to one second of time. 


The analysis of these ATs shows that there and then the following four 
equalities between the native and the sky take place: 


lst) the temporal plane that passes through the body of the planet of 
the sky superimposes itself entirely upon the temporal plane of the hou 
Se or planet of the Elapsed Radix. This is the materializing contact be 
tween the native and the sky. The Elapsed Radix represents the same na- 
tive, upon which impinges the plane of the planet of the event. 


2nd) the poles of both planes - the radical one and that of the event 
- are equal. 


3rd) both MDo's (Meridian Distances upon the cone of ascension) are e- 
qual. 


4th) the OAo (OA upon the cone) of the house or planet of the Elapsed 
Radix and that of the planet of the event are equal. 


In the practical section of this chapter we shall give the astronomi- 
cal expression of this contact and the procedure for calculation. We call 
see then that this contact between the native and the sky 1S a cosmic 
law that each external event unfailingly bears out. 

% 

But the external materializations have another condition. Empirical ve 
rifications showed that in all cases, without exception, in the very mo 
ment the event took place there was also present a close ecliptic aspect 
between the Zodiacal Radix and the zodiacal chart of the event.This con 
dition being absent, the AT is unable to materialize events. The eclip- 
tical aspect is therefore the astrological potency or cause of the event 
(be it noted that the astrological cause is not the decisive cause,which 
is the native's will; the astrological cause only influences, but does 


not compel the will, because the native may or may not identify himself 
with the influence). 


Thus, two astrological factors must be present in order -tto bring about 
an external materialization, to wit: 


a) a zodiacal transit (positive pole), the cause of the event and of 
the extraversion of the conscience; 


b) an ascensional transit (negative pole), which brings forth the ex- 
ternal conditions that make that materialization effective. 


The event results from the convergence of both factors. When we speak 
Of an "“active"-AT we always mean that there is also present a close zo- 


diacal aspect, "Close" means less than 30' for fast planets, and _ less 
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than 8' for slow ones. Intermediate speeds will correlate with interme- 
diate orbs, The 15° aspect, as well as all its multiples are valid.| In 
case of events that affect the physical organism, antiscions are alsovwa 
lid, and in case of events that impinge upon the objects of the houses, 
tha parallels and counterparallels of true declination must be taken in 
to account. (To this effect quintiles, biquintiles and half-points are 
no-valid). The orb for antiscions and parallels does not exceed 2'. 


EMPIRICAL CONTROL WITH ASCENSIONAL TRANSITS 


We stated in the Preface that it is simply astonishing, almost incre- 
dible, how many exact ascensional contacts relate us to the planets of 
the sky and at the same time to the living beings with which we are con 
nected. We already referred to the conditions required for a simple me- 
dical injection, nowadays a very common occurrence. Nevertheless it is 
linked to the following rigorous astrological conditions: in order to 
be injected the native must have at that precise moment a close zodiacal 
aspect related to the contents of the syringe and to the insertion of the 
yeedle; he must have, moreover, an AT coinciding within one second af ti 
ne with the instant of the shot. And also the person who is giving the 
shot must have at that precise moment both kinds of transits. If these 
conditions are not met, it is impossible for anybody to be injected. 


For the native to meet another person, casually or intentionally, it 
is necessary to have in the very second of the meeting a close zodiacal 
aspect with tha planet in the sky representating the other person, and 
an exact _AT materializing the event. If these conditions are not fulfil 
led, the native will not be able to meet the other person. Moreover, the 
latter must have, also at the very moment of the meeting, a close zodia 
cal transit and an exact AT. This is valid for every individual taking 
part in the event. 


A journey by train or by plane is nowadays a routine question, as if 
it depended only on one's will and finances. There are, however, seVeral 
important astrological conditions tied up with it. If, for instance, a 
couple with three children wants to travel in the same train or plane, 
in the very moment of the departure each of the 5 individuals must have 
a close ecliptic transit related to the airborne or railway journey, as 
well as an exact AT. These conditions are inescapable, and thus they are 
also valid for the other passengers, every one of whom must naturally ha 
ve at that time an exact AT meaning travel. Our exact controls have in- 
cluded hithertoan 8-people journey. 


We have made controls by the thousands of these sudden events, and e- 
very one of them, without any exception, had both kinds of transits .When 
it is a question of surgical operations, for example, no initial piercing 
nor any other surgical action, not even the anaesthesia can take place 
without a close ecliptic transit indicating the operation being done or 
the affected organ, and an exact AT materializing the surgery. 


If we take into account the “parts of the body" represented by the 
signs of the Zodiac, and the "elements" where the planets in aspect are 
Situated, our astonishment will grow. A slow or stationary planet for- 
ming a lasting transit may be the cause of several events, one after the 
other, as ATs occur with its ascensional plane or with those of other 
planets. Thus, in a.control for a 6-year-old girl with Ascendant n Aries 
(the head), the passage of Mars in the sky through the opposition to the 
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Ascendant became effective 5 times in 6 hours, bringing about in all ca 
ses _ an impact on the head: two times, simple scratches resulted, and the 
other three times bleeding injuries. As the planets in each of the seve 
ral ATs were different, each one brought about different external cir- 
cumstances in the materialization. One of the wounds was through a bump 


(Saturn), the other through an oversight MepEune) and the third thrash 
a collision (Uranus). 


On another occasion Mars (in Aries: head, fire) caused the same girl 
by opposite — antiscion a burn in the head: as it was passing through the 
ascensional ~ plane of the Sun (right eye) of the Elapsed Radix, someone 
inadvertently burned her right eye at the rim, leaving a deep and pain- 
ful scar. 


These controls give researchers great chances to discover the laws of 
materialization of events. Amazingly enough, even tiny happenings, such 
as fits of coughing (the first cough), sneezes, yawns, cramps, choking 
on something, stumbling, getting a blow or a cut, waking up, having a 
shower (the first spirt), getting to know something, making a mistake, 
and so on, also need the double transit to materialize, 


A renowned astrologer-researcher wrote us annoyed about this.He asked: 
“How come that such petty and trivial events should have cosmic causes?" 
Indeed, we used to put the same question to ourselves, but our controls 
look only for facts, and against facts there is no good argument. It is 
perhaps that “petty and trivial events" do not exist, these qualities be 
ing only a subjective outlook of the human mind. Was it not Schopenauer 
who wrote: "Nothing 1s absolutely casual; even the most casual event is 
something necessary that comes to us from far off origins"? 


Our links with the planets and with the Cosmos, according to these con 
trols, not only do exist: they are also very tight. It seems that inthe 
world of forces we are part of a greater and su superior entity, as the 
cell is in the human organism, having its links with others, its organs, 
its energies, and its limitations, * 


LOCATING THE ASCENSIONAL TRANSITS 


The key to the ascensional control lies in locating the Ascensional Tren 
sits. 


There is a sure way of doing it, which we have used formerly, but it 
is somewhat toilsome, since the calculation of the OAo's (Oblique Ascen 
sions upon the cone) of all the planets of the event is required. 


As, being in possession of a rectified Radix, one should have calcula 
ted already all its OAo's, the elapsed arc (RAMC of the event minus ra- 
dical RAMC) can be added to each of them, thus obtaining the Elapsed Ra 
dix (upon the cone). By collating these radical elapsed OAo's with the 
OAo's of the planets of the event, two of them -a radical one and ano - 
ther belonging to the event- will stand out, because they will be in e- 


xact conjunction or opposition. They form the AT one is looking for. 


Afterwards we greatly improved upon this purely mathematical procedu- 
re. In the next chapter we shall give examples covering the three va - 
riants that can possibly come up: 
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1) with an event in the same geographic latitude as the birthplace 
2) with an event in another geographic latitude 
3) with an AT by "ascensional antiscion" 


The last variant calls for an explanation of its meaning. Each OA (or 
OD) has a reflex point on the other side of the nearest meridian, the 
latter acting as their common axis. Of course, the MDo (Meridian Distan 
‘ce upon the cone) of this reflex point -known as Ascensional Antiscion - 
is exactly equal to that of the planet. 


The point at 180° distance from the ascensional antiscion is known as 
the Opposite Ascensional Antiscion, and is also valid for ATs. 


In the next chapter the procedure for locating the ATs with these an- 
tiscions will be dealt with. 


The Ascensional Transits were quite a teaser for us until we finally 
succeeded in discovering their laws. Not always, when we superimposed 
the transparent ascensional graph of the Radix upon the graph of the e- 
vent, did an AT show up. But as soon as we took into account also the as 
censional antiscions, everything went on to perfection. For example, we 
‘observed that the collection of, say, a paycheck, was represented by an 
exact AT with the XIIth house. At first we discarded such aspects, but 
today we know that in fact they are antiscions of the IInd house. 


Let us now take up the threads. We have already mentioned the fact that > 
the purely mathematical control of the ATs is a foolproof procedure, but 
rather toilsome, since the control must be done for every planet of the 
event. When it is a question of only a few ATs, it can be put up with, 
but in case of a whole series of events, it becomes prohibitive, 


For that reason we have devised an asScensSional graph, where the true 
positions of the planets of the event may be plotted, as well as the as 
censional lines of the houses and planets of the Radix. This graph is”in 
fact an “integral” one, because it includes the three systems of coordi 
nates (equatorial, ecliptic and horizontal). Once the Radix is rectified, 
its graph may be drawn, and it will be useful in the control of all e- 
vents taking place at the same latitude along the native's whole life. 
This is why it is as well to do it with the utmost possible precision 
with black ink, so as to be able to make photostats if need be. 


Two cases must be distinguished: 


1) when the geographic latitude of the event is the same as that of 
the Radix, the control is quite easy. On the graph of the event only the 
true positions of the planets are plotted; this may be done straight on 
a transparent sheet. By superimposing this sheet on the Integral .Radix, 
the dot of the true position of a planet will fall in with the ascensio 
nal line of a radical house or planet. The reverse procedure is also ap 
plicable, i.e., the radical ascensional lines may be traced on to atrans. 
parent sheet, which will be superimposed on the graph of the event. In 
practice both procedures can be used. 


In this way the planet of the event that took part in the materializa 
tion of the event is identified. Of course, as will be seen in the prac 
tical section of this chapter, ascensional antiscions must be also taken 
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into account. 


2) when the geographic latitude of the event is not the same as that 
of the Radix, positions must be transposed from one cone of ascension to 
the other, so as to make them comparable. The procedure will be also de 
alt with in the practical section. 


There is a third way of locating the AT which we shall not go into he 
re, namely via the close ecliptic aspect. The reason for this is that 
there is a link among the planets of the ecliptic aspect, or their ru- 
lers, and the planets of the AT, or their rulers. This procedure, how- 
ever, 1s only applicable when there is only one close ecliptic aspect, 
tf there are more than one, then the possibilities of combination turn 
up to be too many, bearing in mind that the universal significations must 
be also taken into account (Sun: male; Moon: female; Jupiter: money, and 
SO on). The graphic procedure gives this problem a much quicker solution, 


MATHEMATICAL LOCATION OF ASCENSIONAL TRANSITS 


We shall expound first the calculation of ATs, a rather lengthy proce 


dure but also a sure one. To this end the appropriate formula has to be 
known. 


Formula for the control of Ascensional Transits 


When the temporal plane of a planet of the event superimposes itself 
on an elapsed radical plane, both their poles turn out to be exactly e- 


qual. The formulae for finding out the poles of the Radix and those of 
the event read: : 


Planet of the event Radical planet 
tan@= _MD(e) . tan & tan = MD (r)» .tan§ 
SA(e) SA (r) 


where (r) stands for "radical" 


- 


and (e) for "of the event", 


There follows from these a most important equality: 


MD (r) _ MD (e) 


SA (r) SA (e) 


This is the mathematical expression of the contact between the event 


and the native, i.e., between the native and the sky. It expresses’ the 
condition of the superimposition of both planes, i.e., it is the condi- 


tion of the validity of the AT. 


Since the MD is linked directly with the RAMC, by means of this formu 
la we can find out the RAMC of the event as well as the radical RAMC.In 
case 1t in fact gives these RAMCs, then the AT is evidently valid, that 


is, the planes of the event and those of the Elapsed Radix actually su- 
perimpose, | 


lst) RAMC of the event 


We have: 





MOD (e) = SA (x) » oA (@e) anid RAMC (@) = UKA bile) + Mule) 


where PL stands for "planet". 


Calculating the RAMC of the event via these formulae, if the result 
tallies with the stopwatched time, then it has been mathematically pro- 
ven that this AT is the valid one. 


2nd) RAMC of the Radix 


We have: 


MD (x) = - = . SA (x) and RAMC (x) = tRA PL(r) + MD(r) 


If the resultan RAMC is exactly the same as the radical one, then we 
have here another proof of the validity of the AT. 


The control of ATs may be done with either formula, for both give e- 
xact results. 


When using the formula for the RAMC of the event it often happens that 
the latter could only be stopwatched to a minute of time. But, assuming 
that the Radix is duly rectified, this formula gives the time of occur- 
rence to a few seconds of time. 





A striking example of this came up in the case of Queen Elizabeth II. 
She was still a princess when, during a stay in Nyeri (Kenya), a_ tele- 
gram arrived an.uouncing her father's, the King's, demise. A formal sta- 
tement was drawn up registering the moment the telegram arrived at her 
hands, namely: February 6th 1952, llh 45m a.m. GMT. This means that tre 
event was timed only to a minute. ~~ 


The AT valid for the event had to reflect the moment in which she be~ 
came aware of the content of the telegram. This is a law valid for eve- 
ry arrival of tidings: it is not the telephone bell, nor the arrival ef 
the letter or that of the telegram which tallies with the AT, but thermo 
ment _in which the native realizes the meaning of the news. . 


When A.P. Nelson Page rectified Queen Elizabeth's birth chart,a solid 
base was laid for the control of this event. The correct radical RAMCam 
the AT being given, the formula renders the RAMC of the event to asecomd 
of time. In this case the correct time was: llh 45m 39s a.m. GMT, that 
is, 39 seconds after the time registered for the arrival of the telegran, 
quite a logical moment! | 


There is another very interesting and enlightening event related to tr 
Queen: it is ner son's, prince Charles’, birth. This was officially re 
corded as: November 14th 1948, 21h 14m GMT. Note: seconds were disre- 
garded. But seconds are needed for accurate controls. 


Using the Queen's rectified RAMC and locating the AT for the birth of 
her son, the formula times the event exactly, l.e., it finds the RAM of 
the event: pxince Charles' own radical RAMC, 12°04'. This RAMC means that 
he was born 38 seconds before the officially recorded time. 


It also happens that one does not know what time ought to be recorded, 
for instance in the oaths of government officials, such as Presidents, 


Ministers, etc. Which is the right time: that of the finishing oath, that 
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peewee eee ena 4 45 tne moment when the verbal oath finishes that tl 
contact between the sky and the native materializes. This is becauset 
oath itself is the legal time of the event, for instance the beginnii 


of the presidential period. The signature and the affidavit are onlyw. 
tten formalities. 


THE ASCENSIONAL GRAPH 


Let the reader take notice of the Aries-Virgo graph (See Graph "A") 
The diagram is not circular, as that of the usual charts, but horizon 
tal. This means that it was drawn as a function of rotation, considentr 
all parallels of declination as equal to the Equator, i.e., 


as upon th 
cylinder of rotation. 


This graph is a reduced reproduction of the original one, which measi 
res 31 cm x 19 cm. Each 1,7 mm wide strip at right angles to the Equato: 


stands for 1° in RA. It enables one to operate easily to 1/3 of a degree 
(that is, 20'). 


Let us consider now the coordinates of the graph. 


Ecliptic System: the Ecliptic stands out at a glance on the graph _ witt. 
both its coordinates -longitude and latitude- for six signs, from Aries 
0° to Virgo 30°. The longitude stretches from right to left over the who 


le 180°. The choice of a right-to-left direction was due to the movement 
of the radical MC, which advances that way. 


The latitude is found above (North latitude) and below the _ Ecliptic 


(South Latitude). Parallels of latitude are represented by curves fran 0° 
to 5°. 


Thus, the longitude and latitude of a given planet being known, we can 
plot it on the graph in its true position. 


The latitude of some planets sometimes exceeds 5°, reaching up to 8°, 
but these cases are not very common, and besides it is always easy to 
find the right place in proportion over the extension of the longitude 
line. Pluto is the exception here, because it can have latitudes of up 
to 17°, and so, in case it exceeds 8°, it is expedient to plot iton the 
graph via the equatorial coordinates, as we shall see presently. 


The symbols of the signs from Aries to Virgo are placed above the zo- 
diacal strip; they are the only valid ones for use. The other ~inverted- 
symbols under the zodiacal strip are not to be taken into account, since 
they belong in fact to the Libra-Piscis graph (see below). 

t 
Equatorial System: the RA is to be found upon the equatorial line, also 
from right to left and up to 180°. The straight lines at right anglesre 


present the circles of declination, i.e., the celestial meridians, one 
for every degree of RA. 


The declination is graduated on the edge of the graph from 0° to 30°. 
The "parallels of declination" above the Equator are for North declina- 
tion. Parallels of South declination will be dealt with later. 


The inverted numbers for RA and for declination are not to be taken in 
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Knowing both the RA and the declination of a given planet, we can plot 
it upon the graph in its true position, which of course ought to coinclL 
de exactly with the position obtained via the ecliptic coordinates. 


THE LIBRA-PISCIS GRAPH 


Let us take now another copy of the Ascensional Graph and make it ro- 
tate 180° around a thumb tack placed at RA 90°. In this way the other six 
signs -from Libra 0° to Piscis 30°- will appear. As in the Aries ~ Virgo 
graph, only the symbols above the zodiacal strip are to be taken into a 
ecount, and likewise the numbers that appear inverted are not valid he- 
re. Declination shows up now graduated under the Equatcr from 0° to 30° 
South. 


If we put this graph side by side with the Aries-Virgo graph, we ob- 
tain the whole 12 signs graph and the 360° of RA. 


Note that not only deciination was inverted, but also the latitude. 
The following rule is therefore to be appiied: the latitude above _ the 
Ecliptic, all along the 12 signs, is always North, and the latitude be- 
low the Ecliptic is South. This law is also applicable when reading the 

symbols: those placed above the zodiacal scrip are legible throughout 
' the 360°, and therefore valid; not so the inverted ones. 


The second sheet can be fastened either on the right or on the leftsi 
de of the first one. This depends on the Upper Meridian of the chart,as 
we Shall see further on. 


The diagrams under the Aries-Virgo graph facilitate the calculation of 
the AD/cone (AD upon the cone) for the intermediate houses, Finally,the 
Figures "30° S" (South) on the lower edges serve as pointers in case we 
wanted to stretch the lines of houses and planets down to that declina- 
tion. 


ASCENSIONAL DIFFERENCES UPON THE CONE 


The graph is known as "ascensional", because in it the Ecliptic was 
projected upon the cone of ascension of @ 45°. This projection makes 
it possible to work with straight lines, instead of curves of houses and 
planets. It is quite an important practical advantage. 


Of course, it would have been equally possible to choose the cone for 
latitude 50°, or 60°, or even 66°33,6' (the Polar Circle) in order to co 
ver more latitudes for control. But then the higher parallels of decli- 
nation upon the cone would have become sizable and enlarged the arate 
such an extent as to make it lose its practical qualities. 


To comply with the wishes of our mathematically-minded readers,we shall 
explain now the way the Ascensional Graph was devised. 


The advantage of the cone of ® 45° lies in the fact that its natural 
tangent is = 1. 


As the coordinate of RA is the same both upon the sphere and upon the 
cone, it offers no difficulty. The coordinate of declination was establi 
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ie tan § 1 = are AD. cot 45° = are AD 
: 
where "arc AD" is the arc expressed in radians. 
bj This arc AD was established for’ each degree of declination, and its 


proportion was used to make out the declination scale (see in the "Brief 
Survey" the practical example upon the cone). 





The graph may be used not only for all geographic latitudes from 0°to 


os | 45°, but also for higher ones. There is no need to draw a graph far each 
ve geographic latitude. By applying the values of the "Ascensional Differ 
ae ces upon the cone" list, the latitude is automatically transposed to the 


cone of @ 45°, and thus the circles of houses and planets turn out to 
be straight lines. 


For latitudes from 45° to 50°, they still appear as straight lines; 

ae from 51° to 55° they begin to appear as curves when declinations exceed 

we 25°, and from ® 56° to 60° the lines are clearly curved from declina - 
tion 20° upwards. For latitudes above 60° the graph is not suited. 


To establish the ADs/cone of geographic latitudes under 45°, the maxi 
mun declination of the graph (30°) was used. From 0 46° up to 60°, the 
ADs/cone are in fact average values obtained through empirical controls, 


Thus, the "AD/cone" list was calculated from the following formulae: 
| 
Sin AD = tan 45° . tan 30° 
tan 6 1 = are AD . cot 45° 
arc AD (upon the @ 45° cone) = tan @ . tan§1 
) Example i 


Let us find out the AD/cone for © 40°. 


Data: AD: 35°16' ; arc 35°16' = 0.61552 (see the "Table for 
converting from degrees to radians") 


log tan § , 9.78924 
log tan 40° 9.92381 
log arc AD/cone 9.71305 
arc AD/cone 0.51648 


AD/cone 29° 36' 


ee * 


that 1s, the same value ob 
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We shall work with only six signs _and six houses, since only conjunc- 
tions and oppositions bring about the materialization of events, thus ma 
king the control much easier. 


Let the reader take notice of graph 1/A, which contains the Radix N°l. 
Observe that the limits of the Radix are the Upper Meridian (RAMC 13°10'; 
MC Aries 14°18') and the Lower Meridian (RAIC 193°10'; IC Libra 14°18"). 
Six houses and six signs stretch between these limits. The radical pla- 
nets that belong to these signs are plotted in their true positions by 
conjunction. Those planets that do not belong to these signs are plotted 
in their opposition points, i.eé., in the opposite signs with invertedla 
titude, as we shall see further on. 


Graph 1/A results from fastening two graphs together: one Aries-Virgo 
graph and one Libra-Piscis graph. As the parts outside the field between 
the Upper and the Lower Meridians are not to be used, they have been cut 
off. Of course, this should be done only in case the data and calculati 
ons made on the boxes were no longer needed, 


When attaching one inverted graph to the end of the other, care must 
be taken to superimpose the edge of the second -after having the margin 
cut off- exactly on the edge of the first, so that the horizontal lines 
(the equatorial one and those of the parallels of declination of 30°)of 
both graphs make up perfectly straight lines. 


We know already that both sheets are to be fastened together in order 
to get the six signs that stretch between the meridians. To that end, 
the following rule is to be followed: 


~ when the RAMC is less than 180° (aS in Our example), the second 
sheet must be attached at the end of Virgo; : : 


—~ when the RAMC exceeds 180°, the second sheet is to be attached 
at the beginning of the first one, i.e., at Aries 0°. 


THE INTEGRAL BIRTH CHART 


Graph 1/A displays a whole Radix already rectified. It belongs to a 
birth at Buenos Aires, and the event of our example also took place the 


re. Of course, this diagram should be made out only after the chart has 
been rectified, 


Three systems of coordinates -ecliptic, equatorial and ascensional- 
are used in this graph, making up a truly "Integral Birth Chart". Only 
a chart such as,this can warrant exact results, giving at the same time 
a clear and all-embracing view of the factors that make up the Radix. 


Of course, it is also possible to draw an Integral Birth Chart upon the 
sphere, making the planes appear as curves. We at first worked with the 
curves of the horizontal system used by astronomers, but soon realized 
that in the circumpolar zones there would have been no cusps altogether, 
proof positive that astrological houses cannot originate upon the sphe 
re. After we discovered the Topocentric System, we put the horizontal to 
pocentric coordinates (i.e., the ascensional coordinates) into the Inte 
gral Chart, which thus natonly opened before us the way to the polar zo 
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nating in the split-second correlations of sudden events and the recti- 
fication to any required precision. The Integral Topocentric Chart assu 
red precision in the results, and it had therefore outstanding scienti- 
fic importance. 


The Integral Chart allows a clear view of both zodiacal and ascensio- 
nal positions. The latter include the equatorial ones, 


The Zodiacal Radix is made up of all the zodiacal positions, and con- 


tains in itself the potencies of everything that happens to the indivi- 
dual in his lifetime. 


The Ascensional Radix is made up of all the ascensional positions (OA 
and/or OD). It moves along (elapses) with the age of the native, and am 
tains in itself the key to the materialization of events. 


We know already that the Ascensional Graph is the tool that makes fea 
Sible the location of that planet in the sky involved in the Ascensiqnal 
Transit. Before the discovery of the Topocentric System, Ascensional Tran 
sits were unknown, as well as their connexion with the materialization 
of events. Only zodiacal transits were known, which certainly containtt 
potencies of events, still not their materialization. 


FILLING IN THE ASCENSIONAL GRAPH 


To fill in the Ascensional Graph two procedures must be distinguished: 
one for planets, and another for houses. 


Planets 


True planetary positions can be plotted on the Graph either through e. 
cliptic or equatorial coordinates, It is easier and more practical to do 
it through the ecliptic ones, i.e., longitude and latitude, because the 
longitudes were already calculated when erecting the horoscope, and the 
latitudes are easily looked up in the ephemeris. In practice equatorial 
coordinates are only used when the latitude exceeds 8°. Scientifically- 
minded astrologers, nevertheless, prefer the equatorial coordinates, so 
we shall explain the use of both. 


a) Ecliptic coordinates: in Radix 1/A all radical data may be found. 


Now we are only interested in the columns of longitude and latitude. We 
shall show the procedure in the case of two planets: Pluto and Venus. 


Pluto 
Data: Long. Cancer 23°40' Lat. 1°20' N 


We first look on the Cancer segment for the longitude 23°40', and 
put a dot there. Then a ruler is placed upon the dot, parallel to 
the nearest longitude mark (they are placed at 5° intervals). As 
Pluto has North latitude (above the Ecliptic) we follow upwards a- 
long the ruler, and mark the latitude point in between the 1° and 
2° parallels. This point is the true position of Pluto. Thenwe can 
trace a short line from the Ecliptic to that point. Above it theem 
blem of Pluto should be placed. If the latitude be South, the poirt 


would fall below the Ecliptic, and the symbol of the planet should 
be placed nearby. 
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Venus 
Data: Long. Aquarius 23°38' (Op.Leo) Lat. 3°09' N (Op.S) 


This planet is in Aquarius,a sign not placed between the me- 
ridians. It is, therefore, to be plotted in its opposition 
point, so we wrote between brackets “Op.Leo" beside the lon- 
gitude, and "Op.S" beside the latitude,On the graph we track 
down the point 23°38' Leo; then following southwards (below 
the Ecliptic), we plot the true position of Venus upon the 
parallel 3°09'. Then,the short line between the Ecliptic and 
the planet is drawn, as well as the emblem of Venus and the 


opposition symbol. 


We must proceed in the same way with all planets placed outside the zo 
ne delimited by the meridians. 


The Sun, the lunar nodes and the Part of Fortune have no latitude, so 
they will be plotted directly upon the Ecliptic. 


Note: there are astrologers who do not use the lunar nodes nor the Part 
of Fortune (long. Asc plus long. Moon minus long. Sun = Fortuna) .We can 
assure the reader, however, that both have effect upon the native. Not 
taking them into account may be the cause of failures in the control of 
events in which they take part. 





b) Equatorial coordinates: the true positions of the planets can be 
plotted on the graph also through these coordinates. Let us take as exam 
Ples the above planets: 


Pluto 


Data: tRA 115°47' true decl. 22°41' N 

Ms. 
The 115°47' point is dotted upon the equatorial line.Then, as 
declination is North, we follow the declination line upwards 
to the parallel of 22°41' N. There the true position of Plu 
to is dotted (which of course must coincide exactly with the 
position arrived at through the ecliptic coordinates). 


Venus 
Data: tRA 324°53' (0p.144°53') true decl.10°40' S (Op.N) 


The tRA of Venus does not fall between the meridians (RA 13° 
10' and 193°10'), so we must plot it on its opposition point. 
The data for the latter were added between brackets. We track 
Gown the point of 144°53' upon the Equator, The opposite de- 
clination being North, we follow upwards to the parallel of 
10°40' N, dotting thereupon the true position of Venus (which 
must also coincide exactly with that already marked on the 
graph). 


In the same way are plotted the remaining radical planets, together 
with their emblems. 
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Berore tracing the house boundaries upon the graph, we must fill inthe 
lines of the boxes below the Equator. 


Calculations: see the boxes on the Ascensional Graph. 
Radical data: to be looked up in Radix 1/A. 


ADs/cone: the Ascensional Difference upon the cone for the Ascendant is © 


= to be taken either out of the AD/cone list in the present volume,or out 
of the one presented on top of the blank-graph pads, which are available 
separately. 


For the latitude of the birth chart (34°38' S) the AD/cone is 24°21'. 
Then 1/3 (8°07') and 2/3 (16°14') of this value are to be calculated: 
they are respectively the ADs for houses XI-III and XII-II. 


OA line: to be filled in adding 30° per house to the RAMC (13°10'). 


+ AD line: the ADs are taken out of the "AD/cone" box, As explained a-~ 
bove, in our example it will be 8°07' for the XI (and III) house, and 
16°14' for the XII (and II) house. The AD of the Ascendant must be use, 
of course, for the Ascendant. 


"Sum" and "Difference" lines: the ADs/cone must be both added to am sub 
tracted from the OAs of the upper line. Both results will be needed, and 
they must be noted down on their respective lines. 


We can proceed now to the drawing of house lines on the graph. 


DRAWING HOUSE LINES 


a) Meridians: once the RAMC 13°10' has been located upon the Equator, 
a perpendicular to this point is drawn both upwards and downwards, reach 
ing the upper and lower edges of the graph. Empty boxes may be grossed 
‘over, as well as those already filled in, if they are no longer needed. 
The legend "MC" should be placed nearby (the reader may check that the 
line cuts the Ecliptic at the Aries 14°18' point, i.e., at the MC). 


The same procedure is carried on with the Lower Meridian, by drawing 
a line through the RAIC 193°10'. 


House lines, in contradistinction to planet lines, should be dram all 
across the graph, and preferably with colored ink. Planet lines should 
be drawn only from the parallel of 30° North to the parallel of 30°South. 
Extra clarity on the graph is achieved by drawing full lines for planets 
in conjunction and dotted lines for those in opposition, rut this is a 
matter of personal preference. 


The OAs of houses must be at 30° intervals. Let us then mark them upon 
the Equator with very visible dots, to wit: OA 43°10', 73°10', 103°10' 
133°10' and 163°10'. It is through these points that the house lines 
should pass. 


b) Ascendant: in our example its line crosses the Equator at the OA 
103°10'. This point is called "OA of the Ascendant" in northern latitu-— 


des, and "OD of the Ascendant", in southern ones. This conventional dis 
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falls exactly in the midpoint between both meridians (at 90° distance 
from each of them). In the box we have calculated its points for decli- 
nation 30° N and S, respectively: 127°31' (sum) and 78°49' (differere). 


If we dot both points upon their respective 30° parallels, we obtain 
the line of the Ascendant. The question is: upon which 30° parallel -north 
or south- must the result of the sum be marked off? The rule for this 
is very Simple and easy to recollect: 


Rule: The results of the sum must be marked: 
~- when in north geographic latitude upon the parallel of 30°North 
- when in south geographic latitude upon the parallel of 30°South 
The reverse is, of course, valid for the results of the difference. 
In our example for south geographic latitude we shall mark: 
- upon the South parallel the sum: 127°31' 
- upon the North parallel the difference: 78°49' 


Now let us draw through these points a line, which must also necessa- 
rily pass through the OA of the Ascendant (103°10'). This will be the li 
ne of the Ascendant, l.e., that of the east horizon. If the line dos mt 
pass through the OA of the Ascendant, a mistake has been made, and all cal 
culations should be rechecked. There 1S, moreover, another way to make 
a check: the line of the horizon must cut the Ecliptic at the given As 
cendant {in our example 26°08' Gemini). 


When drawing the line of the Ascendant one realizes that it can be 
stretched up and out of the graph, cutting the Upper Meridian at apoint 
"Hy" (first pole of the horizon). If we stretch it out downwards it will 
cut the Lower Meridian at a point "Hy" (second pole of the horizon). 


If it were pessible to locate both poles out of the graph, then the who 
le problem of planet and house lines would be resolved outright. 


And it is possible, indeed. There are two options: a) if the reader 
avails himself of a drawing board and fastens the graph on it, he will 
be able to locate the points Hy and Hj somewhere on the board; b)if one 
cannot make use of a drawing board, then it 1S possible to stretch up- 
wards the Upper Meridian and downwards the Lower Meridian by means of 
Slips of paper fastened on the graph with staples or something of the 
sort. Upon one of the slips the pole H, will be located, and the pole H> 
upon the other one. Once the graph has been filled up, those slips may 
be discarded. 


c) Intermediate houses: if from pole H, we draw two lines passing res 
pectively through the OA of XI (43°10') and the OA of XII(73°10'), we 
Shall have the diurnal houses. And if we also draw lines passing throuh 


the bodies (the true positions) of the planets in these houses we shall 
have their ascensional lines. 


Again, by drawing from pole Hy lines that pass through the OA of MII 
(133°10') and the OA of III (163°10') we obtain the nocturnal houses. 
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Thus we have made up the graph of the Ascensional Radix. The reader 
should always bear in mind that this graph is the projection of the three- 
dimensional cone of ascension upon the two-dimensional plane of the draw 
ing, and that each line stands for a plane of the cone passing through 
it as well as through the topocentric axis. The plane determines the boun 
daries of the house in space, whereas the line unites the isochronous po 
ints of the time of ascension. Where this line cuts the Ecliptic there 
the cusp is to be found: it is the ecliptic point isochronous with the 


time plane that passes through the native. That is why it has effect up 
on him, 


Note: it is expedient to check the cusps in the following way: in Radix 
1/A they are calculated via the formula for the Ascendant. The points 
where the lines on the graph cut the Ecliptic should be placed within 1/3 
Of a degree, or, 1f£ one works very accurately, within 1/4 of a degree. 


If it is not possible or desirable to use the method described above, 
the results of the sum and of the difference must be marked off for each 
intermediate house upon the parallels of 30° N and S according to the ru 
le we explained before. The lines for each planet must be drawn in accor 
dance with the corresponding proportions, which the researcher must cal 
culate. 


Another method of obtaining the planet lines is to take a pencil and 
divide the SA of each house in four equal parts upon the North 30°paral 
lel. Then the same is to be done upon the South parallel. The respective 
points on both parallels are united with soft lines, and thus the planet 
will fali in one of the divisions. The lines will serve as guides to dra 
through the body of the planet its own definitive line. 


Technically skilled readers will find out how to draw radial lines from 
poles H) and Hj, cutting the Equator and the parallel of the planet. 


GRAPHIC CONTROL 


Having timed a sudden event to the second, it can be seen on the Ascen 
sional Graph that in the same instant the body of a planet in the sky pas 
sed through an ascensional plane of the native's Elapsed Radix. 


Two charts are needed For the ascensional control: the chart of the 
event and the radical chart. The latter should be traced out on transpa 
rent paper. The following variants can occur: 


a) Geographic latitude of the event different from the latitude of the 
Radix : 


When the difference exceeds 1°, the ascensional lines of the Radix 
should be transposed to the geographic latitude of the event. TO 
this end, a transparent sheet is fastened on the Integral Birth Chart 
(graph 1/A, for instance). Then the following lines are to be drawn: 
that of the Equator, those of the 30° parallels, and both Meridiars, 
Subsequently the line of the Ascendant for the geographic latitude 
of the event is drawn, using the "AD/cone" list as explained above 
Of course, this line ought to pass through the OA-Asc. point. It 
should also stretch over and out of the graph, upon the drawing 
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From these poles straight lines are drawn, passing through the OA 
points of houses and planets. These lines represent the radical ti 
me planes transposed to the geographic latitude of the event. 


b) Geographic latitude of the event equal or nearly equal to that of 
the Radix 


In this case the Integral Birth Chart will be simply traced on to 
the transparent sheet, with all its ascensional] planet and house li 
nes. It is the case of the following example, in which the geogra- 
phic latitude of the Radix is 34°38' S, and that of the event 34° 
43,5' S. 


Example 
Birth of a son (it should be recalled that any Sudden event timed to 
a second is valid, but in the case of births the rectified time is to be 
taken). 
Data: May 14th, 1966, 2h 41m 42s GMT, Quilmes, Argentina. 
Geog. Lat. 34°43,5' §S Long. 3h 53m 02s W 
RAMC 213°33,7' RAIC 33°33; 7° 
We need the ecliptic positions (longitude and latitude) both to trace 
Gut the graph of the event and to discover any ecliptic aspect between 


a house or planet of the event and a radical house or planet. 


Planets and cusps of the event 





aa. 

ae 
t%§ 22°52' ¥€ 26°59'| 2°01'S Te 5°52! 
Moon }€ 10°47' 1 15°32'}| 0°47'N # 10°32' 
Merc. | @ 8°11' Wy 20°46'| 1°49'N VS 13°34! 
Venus | $? 9°56! M 15°52'114°48,6'N a2 13°13! 
Mars | & 19°21! 4 25°36! } 6°07! 
Jupit.} $3 1°40' / 1°09" oP 3°32! 





- 


Plut. tRA 172°59,7'; Decl. 19°10'N(Omega) 


Only the bodies of the planets of the event apply in the ascensional 
control. The house planes of the event are the same as the house planes 
of the Elapsed Radix. 


The above data were used to draw the graph of the event (see Radix 
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Let us superimpose the transparent sheet of the Radix on the graph of 
the event, laying meridians upon meridians, Equator upon Equator. 


Now let us see if some line of the transparent sheet superimposes it 
self on the true position of any planet of the event. 


And there is such a one, indeed. The line of radical Saturn crosses o 
ver the body of the event's Pluto, so that: 


OA Saturn (r) 


conjunction OA Pluto (e) 


Thus we have located an AT that very likely had to do with the mateia 
lization of the event. 


In order to verify if this actualiy is the active AT, two checks are 
to be done: a) see if there is an ecliptic aspect between the sky and 
the Radix (because if such an aspect is lacking the AT cannot be exter- 
nally effective); b) calculate the AT. 


a) Zodiacal aspect 


Every astrologer knows how to find this kind of aspect, so we shall 
limit ourselves to state that two close ecliptic aspects are pre- 
sent, to wit: 


Saturn (r) in 15°55' Aq. quincunx Pluto (e) in 15°52' Virgo 
(Dif. 3') 
Mercury(r) in 20°43' Cap. sextile Neptune(e)in 20°46' Scor. 


(Dif. 3') 


Determinations are perfectly fitting: Saturn rules the son's 
dant (event), and Mercury rules the mother's Ascendant. 
ruler, rules the radical Vth house (son). 


Ascen- 
Mars, Neptune's 


» 
b) Ascensional aspect 


We must check if the OA of the radical elapsed planet is actually e 
qual to the OA of the planet of the event. To this end there is no need 
to calculate the OAS. The MDo's (Meridian Distances upon the cone) suf 


fice, because it may be easily proven that, if both MDo's be equal, the 
OAS will be as well. 


Let us calculate the MDo of Saturn (r) and that of Pluto (e): 


Radix 
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Event 
RAMC 13°10, 0' RAMC 213°33;7° 
Geog. Lat. 34°38' S Geog. Lat. 34°43,5' § 
Saturn Pluto 
tRA 318°41"°05” Long. 15°52' Virgo 
decl. 16°59" 22" Lat. 14°48,6' N 
MD 94°28' 55" decl. 19°10! N 
: 24,48195 tRA 172°59,7' (ephemeris) 
SA 102°10' 58" 173°00,5' (corrected) 
‘ 102, 18278 DM 40°33,2' = 40,55333 
SA 76°03,6' = 76,06028 





log MD 54,48195 1.7362526 log MD 40, 55333 1.6060265 


log SA 102,1828 2.0093777 log SA 76.06028 1.8811578 
dif. 9.7268749 dif. 9,7268687 
log 90 1.9542425 log 90 1,.9542425 
log MDo 1.6811174 log MDo 1,.6811112 
MDo = 47,9863 = 47°59,2'(°) MDo = 47,9856 = 47°59,1'(!) 
The difference between the MDo of the Radix and that of the event is 
less than one second of time (ls = 0,25'). The AT, then, is exact toa 
second. 


In this example the coordinates of Saturn (r) were taken out of the as 
tronomical ephemeris, whereas those of Pluto (e) are those from the Ome 
ga Ephemeris, which gives them to a minute of arc. But, as this is a 
rectified Radix, we could, by means of the fundamental formula for ATs, 
correct it via several events timed to a second. Here that correction was 
allowed for, and thus we could arrive at an accuracy of 1 s. 


By this we do not mean that one should always work with the accuracy 
of the astronomical ephemeris. The latter will be used in scientific re 
search, but in astrological practice astrological ephemerides-—accurate to 
1'- suffice, because to obtain verifications within 4 seconds is by it 
self very good precision, indeed, 


Let us go on now to the scientific proofs of the Topocentric Systen, 
all of them achievable with an accuracy of one second or nearly one se- 
cond of time. 
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CHAPTER WV 


The Five Absolute Proofs 


of the Topocentric System 


The evidence for the Topocentric System includes five proofs having 
absolute scientific validity, to wit: 


lst) A rectified Radix and a "personal" event timed to a second being 


2nd) 


3rd) 


4th) 
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given, we can demonstrate mathematically that the MDo ,.(Meridian 
Distance upon the cone) of a planet of the event is exactly equal 
to the MDo of a radical planet. 

In this case we use a meridian established via Universal Time (U. 
T.), l.e., that time which reflects the variable rate of rotation . 
of the Earth; but we can as well: 


Accomplish the same demonstration by allowing for the "delta T " 
difference, i.e., by using Ephemeris Time, which is assumed to be 
invariable. In this way the "suprapersonal" cause behind the event, 
or, in other words, the factor imposed upon the native ¥rom the 
outside, may be disclosed, 

If such a suprapersonal cause does exist, the event will have two 
different charts: one with the U.T. meridian (personal), and the 
other with the E.T. meridian (suprapersonal). It can be proven that 
in the suprapersonal AT the MDo of the planet of the event -measu 
red from the E.T. meridian- will coincide to a second with the MDo 
of a radical planet. 

It should be recalled that in the radical chart both meridians 
-~the U.T. and the E.T. ones-— always coincide, beginning at the sa 
me zero point. But this is not the case with the event. 


In case the Radix has not been rectified, it can be corrected with 
certainty by means of 2 or 3 “sudden" events timed to a second.Af 
terwards, all sudden events, be they personal or suprapersonal, e 
very one of them, without exception, will give the same rectified 


RAMC to a second of time. 


Having a rectified Radix and several sudden events accurately stop 
watched, we are able to offer another absolute proof of man's con 
nexion with the Cosmos. If it is true that the positions of the 
planets in the sky, together with the planetary positions of the 
Radix, determine external events in the life of the native accura 


tely to 1 s., then, knowing a posteriori the time when those everts 


happened, and reversing the mathematical operations, we can cal- 
culate the position of those planets in the sky which were invol 
ved in the materialization of the events without resorting to e~ 
phemerides. = 

The whole secret of this proof lies in locating the radical pla- 
net thats acts as Significator of the event. If we transpose its 
OA to the exact time of the event, we shall arrive at that planet 
in the sky whose temporal plane superimposed itself exactly upon 
that of the radical planet. Thus the precise position of the pla 
net in the sky is obtained: a truly final scientific proof. 


5th) Having a rectified Radix and an AT located on the Ascensional Gran 
for a certain day, as well as a suitable and close ecliptic tran 
sit, we can calculate beforehand a sudden event accurately to l 
second. 
Concerning this kind of forecasting we had the following experi 
ences: 


a) If the native has not been warned of the precise time of the 
event, the latter will materialize exactly to 1s. or nearly 
ls. Its quality will depend on the determinations of the eclip 
tic aspect as the cause, and on those of the ascensional as-~- 
pect as the effect. 

; b) If the native is on the look-out for the event, knowing its 
quality and the precise time, the forecast loses in certainty, 

~ because he can act for or against it. If the event is a perso 

: nal one, he can avoid it; if it is suprapersonal, he can at 
least add to its positive contents or lessen its negative in- 
cidence. Just here lies the extraordinary advantage of this 
prognosis. For a better understanding of the matter, we can ma 
ke use of a metaphor. Let us Suppose that somebody is walking 
between the rails of what he believes to be an inactive siding. 
But he will be unfailingly run over by an approachingtrain if 
not given timely warning. This, by analogy, is the kindof cau 

‘ tion given by forecasts based on Ascensional Transits. 


We shall give now the formulae, the procedure and examples of each one 
of these topocentric conquests, to wit: | 


Proof N° 1: Ascensional Control of personal events 


o 
a I 


Proof N° 2: Ascensional Control of suprapersonal events 


ee ET a 


Proof N° 3: Rectification of the birthtime 


Proof N° 4: Calculation (without ephemerides data) of the positionsof 
5 the planets in the sky involved in sudden events 


Proof N° 5:-Split-second forecasting of events 
~ But before entering fully into these subjects, we must explain the as 


tronomical and astrological meaning of U.T. (Universal Time)and E.T. (E 
phemeris Time). 


beer 


ASTROLOGICAL MEANING OF U.T. AND E.T. 


The topocentric control of events shows that sudden occurances take 
place exactly when the body of a planet in the sky, in its movement of 


beat 


bot 
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ascension, crosses the time plane of a house or planet of the Elapsed Ra 
dix. This is what we call "Ascensional Transit", which is ‘the key to con 
trols accurate to a second. 


This precision is only attainable when the astronomical "delta T" dif 
ference 1s allowed for. A list of periodical values of delta T was publi 
shed when the Ephemeris Time was introduced on 1/1/1960 at Oh. Delta T 
is the difference between Universal Time, which turned out to be varia- 
ble, and Ephemeris Time, which is invariable. Not only the year 860 must 
be taken into account, but aiso other dates in which important astrono- 
mical changes were made, as we shall see further on. 





| ——> Universal Time (U.T.):it is the time of the geographic meridians, which 
rules clock time in all countries. The astronomers, who keep it under ri 

gorous contro] established that it is subject to the variations in the 

! speed rate of the Earth. It is this difference ~of about a second per 

| year- that accumulates and is known as "Delta T", with its plus or minus 

| algebraic sign. 

| 

| 

| 

j 

| 
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Tt has also been established that on the first week of April 1903 the 
Greenwich meridian had a very interesting property: it represented an 
equilibrium point in the variable rotation. Before 1903 rotation was slo 
wer and from then on faster. The accumulated difference for, say, 1974, 
means a rotational speed 45 seconds (its "Delta T") greater than that of 
1903. 


| The problem of U.T. and E.T. is so vast and complex that there are re 

searchers who argue this way: the Greenwich Meridian (U.T.) lags at pre 

| sent every year by the value of the annual increase of "Delta T". This 
means that the rotational speed in fact decreases. 


: In order to determine the speed of rotation, we must work with the dai 
ly function of the meridian, i.e., with its "turn". In the paragraph on 
“Ephemeris Time" we shall give the formulae for calculating that speed. 


| Astronomers are now forced to work with two different time measures, 
i.e., with two different meridians. The first one passes through the Ze 
nith of the geographic spot, and is variable. It is the one used in As- 
trology to establish the houses. The other is the meridian of equilibrun, 
which rotates uniformly and is used in Astronomy to measure the hour an 
l gles of the planetary positions. In Astrology it is only taken into ac-— 
count when doing the ascensional control. 


The astronomers began to correct the inexactitude of U.T. from the be 
ginning of the year 1956, when, according to the resolutions of the In- 
ternational Astronomical Union, U.T. was corrected for the annual varia 
tion of the rate of rotation and for the motion of the geographic poles. 
Thus, from 1/1/1956 onwards, the clocks in all countries members of that 
Union give the corrected U.T., so that for the current year the varia- 
tion of rotation (U.T.) remains. This variation is in fact the "Delta T". 
In the Ephemerides the values in the column of Sidereal Time are given 
for that exact U.T. 


The time siqnal radiated by Observatories points to the moment when the 
Greenwich meridian passes exactly through the center of the Sun ( mean 
day). The variation in the speed of rotation is already allowed for, and 
thus since 1956 we have the exact U.T. That is why the correction of cl 
vil time by means of "Delta T" is only needed for years before 1956 in 
all I.A.U. countries. 
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WE 2PILPOUUC LIBS Heb. ENE 4@SUMUNOWELS pudLisned a J1St OL “Detta W's" for 
years before 1956. By means of this list we can find out the exact values 
of U.7T, 


Ephemeris Time (E.T.): in 1960 Ephemeris Time was introduced. This ti 
me scale points the position of an auxiliary meridian that is wholly in- 
dependent of the variations of rotation, and is valid for calculatingpla 
netary positions. It is in fact the meridian of equilibrium of the first 
week of April 1903, which we have already mentioned, and for which the 
Delta T is zero, It is conceived as being where the Greenwich meridian 
would have been should the Earth have rotated uniformly. 


And now the moment has arrived of explaining the probtem of the speed 
of rotation of the Earth. ; 

When this speed increases, then the Greenwich (U.T.) meridian will ma- 
ke its "turn" in less time than the 24 hours E.T. This "less time" value 
1s called Delta T. Thus, the turn will be: 


ULT. = E.T.(24hs) -—- Delta T, whence E.T, = .U.T.+belta T 
From this we infer that when Delta T is positive (as it happens from 
1903 onwards), then the speed of rotation is greater, as we stated above.. 


When the speed of rotation decreases, the U.T. meridian will need more 
than 24hs,. Thus, the turn will be; 


U.T. = E.T.(24hs) + Delta IT, whence E.T. = U.T.-Delta T 


This means that when Delta T is negative (as it happened before 1903), 
the speed of rotation, as we stated, decreases, 


The atomic clock set up in the Sorbonne at Paris, France, bears out this 
interpretation. It checks the speed of rotation to a millionth of a ‘se- 
cond of time, and it verified that in 1974 the U.T. meridian did each 24 
hours not only a complete turn buy also 47 cm _ more. This points tqagrea 
ter speed of rotation. 


It is true that the atomic clock has another time measure, but it equa 
lly establishes the absolute physical fact that rotation was in 1974 fas 
ter than befere, and this bears out our statements. 


It should be noted here that astrological résearchers do not in the main 
take into account the E.T. meridian. They think that the variation in the 
position of the planets because of Delta ' is so small that it can be dis 
pensed with, 


But the true problem here is not the position of planets but the move-- 
ment of the meridian, which makes Meridian Distance (MD) change. This va 
Yiation has been in 1974, for instance, 45 seconds (11,3'), a value that 
cancels out all precision in ascensional computations. 


The existence of two astronomical meridians raises two probleme: 1) 
which of them is valid in Astrology?, and 2) should or should not Delta 
T's be allowed for? 


In order to find a solution to these problems we did the following ex- 
periment: we registered the precise time of a series of sudden events by 
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| Wt means o£ a stopwatch controlled by the stop of the Ubservatory. Then we 
hai calculated their Meridian Distances following two different procedures, 
‘ea to wit: 1) the distance of the body of the planet in the sky from the 
boge 4 U.T., meridian, and 2) the distance from the E.T, meridian. 


td, The results were categorical: both meridians had fundamental astrolo 
iJ gical incidence, above all in physical events. 





Ist) the local U.T. meridian, as it passes through the Zenith, has in 
cidence in matters pertaining to Houses and in sudden events) of 
, a personal and interpersonal kind by virtue of the time of rota-— 
fo tion. This validates the axiom -always deemed incontrovertible by 
Pe 3 researchers-— according to which that meridian determines the be- 
i. ginning and the operating field of houses. And this takes place 
i no matter whether the speed of rotation is greater or lesser, 
st Thus, by means of the exact U.T. given from 1956 onwards we are 
(: able to demonstrate the absolute validity of this principle. 
: The topocentric controls showed that houses are not determined by 
| the geographic meridian passing through the ae ie the Earth, 


but by the meridian of the apparent rotation of sky that 


pears around the topocentric axis and passes os oe native's 
ody parallel to the axis of the Earth. This motion of ascension 


ere the materialization of events. 

ot The sudden physical events that depend on this meridian are all 
a —_ external manifestations towards the three-dimensional environment, 
: and are ruled by Houses, which in turn depend on this earthly me 
| ridian, since houses are earthly by nature. 


Oe —— ee + Oe 


et ee ee ee ee ee | 
= ee 
= 


dence of materialization in House matters, but here a supraperso 
nal factor is always present. 

Thus, there are two kinds of time: the variable time of terres’ 
trial rotation, and the invariable and heavenly. Man partakes of 
both, and both act necessarily upon his life. 

We want to call the reader's attention to another important astro 
nomical fact, namely that although the ephemeris merid*tan was of 
ficially introduced in 1960 the astronomers gave the true plane- 
tary RA's for the ephemeris meridian from 1900 onwards, according 
to the "Delta T" list published (reproduced on page 182). 

That meridian of uniform time was looked for by astronomers long 
. before 1900. The American astronomer S. Newcomb found the way of 
a expressing true positions in a measure of pure time which was com 
ae 8 mon to all planets, steady and uniform. The I.A.U. adopted that 
meridian as well as Newcomb's coefficients, and introduced them 
in January 1900. And this meridian turned out to be the same one 
that reachéd an equilibrium point on the first week of April 1903. 
The astrological meaning of the ephemeris meridian is greater and 
deeper than it is generally thought to be. It is noc an: "auxilia 
ry" meridian but rather the meridian of rotation of the Ecliptic 


itself determined by pure and uniform time. How is this ? 
! In fact, astronomers do not calculate the plane of the Ecliptic 
: upon the center of the Earth -which constantly changes its posi- 
| tion in space because of the attraction of the Moon-, buy upon 
the center of gravity of the Earth-Moon system. Thus, the Eclip- 


‘ tic is not in fact the plane of the annual revolution of the Earth's 


center, as many believe, but the annual circuit of that equili- 
brium point round the Sun. This means that the Moon partakes in 
the constitution of the Ecliptic. 


ue , 2nd) the ephemeris meridian has also a fundamental astrological inci- 
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of Astrology, because the topocentric controls of events affecting 
the body showed that the meridian of the astronomical progression 
is biologically internal, and that its contacts with the Ecliptic 
are closely connected with human life in its anatomical and phy- 
Siological aspect, as well as with the other living beings. In- 
deed, by means of the progression we can find the date when, for 
instance, a certain debility of the organism will mature and ma- 
nifest itself as illness or collapse. 

If we pass through that Earth-Moon equilibrium point - situated 
1,700 km below the Earth's surface - a topocentric axis parallel 
to the terrestrial one, we shall have the axis around which the 
heavens make their apparent rotation. The meridian passing thrarh 
Aries 0° and through that topocentric axis of equilibrium is the 
rotational meridian of the Ecliptic, the time of which is pure 
and uniform. By transposing this meridian in mean time: to Green 
wich we obtain the ephemeris meridian of Astronomy. This is its 
astrological meaning. | 


Note: There are, of course, other astrological meridians, such as those 
of progression and precession. But in the ascensional control of 
events we are only interested in the U.T. and E.T. meridians, be- 
cause they take part in the’ materialization of physical events a- 
fFfecting people. 


Astronomical difference between geocentric and topocentric positions 


The position of a star, as seen from the centre of the Earth, is not 
the same as seen from a topographic point upon the Equator. The differen 
ce is known as. "parallax". But as regards rotation and domification the 
difference is so small that it may be ignored. The equatorial parallax 
for the mean distance Earth-Sun is only 8.80". The value to be applied 
to one Earth radius, which is 20,000 times smaller, turns out to be ab- 
solutely negligeable. 


We stated above that the annual orbit of the Earth-Moon equilibrium 
point is the true Ecliptic, the one valid in Astrology. As the eclipti- 
cal positions of Astronomy are reckoned from the centre of the ' Earth , 
there exists between the two ecliptics the same difference on account of 
parallax, but it may be safely neglected. | 


USE OF THE E.T. MERIDIAN IN ASTROLOGY 


In order to obtain exact results in the control of suprapersonal e- 
vents, both in common and in antiscional AT's, the E.T. meridian must 
be transposed to the Radix. Let us see the rationale of this principle, 
as well as several examples of the procedure. 


Let us suppose a birth in July 1934, when Delta T was 23.6 s. For the 
individual born in 1934, both the rotational time and the invariable eas 
me begin together at the moment of birth, so that for him both meridans 
(U.T. and E.T.) are one, i.e., the elapsed "Delta T" arc of the Radix is 
always zero. 


When something happens to this native in, say, July 1974, the elapsed 
"Delta T" arc 1s not to be counted from the equilibrium year of 1903,but 
from the moment of birth, because it is from then on that life's occur- 
rences fall upon him. The Delta T list shows that from birth up to the 
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event tne rollLowi ng Variation LOOK place: 


Common AT Antiscional AT 
Delta T event, July 1974 45.1s 45.1 s 
Delta T birth, July 1934 ~ 23.6 Ss + 23.6 s 
Elapsed “Delta T" arc yi ae 68.7 s 


Mark that the value 45.1 s is by no means applicable to the native, but 
only the variation occurred during his life, that is, the 21.5 s diffe- 
rence. This 1s the correct use of Delta T in Astrology. 


For a birth occurring before 1903, say in 1900, the variation is to be 
counted from 1900 onwards. In the case of an event taking piace in 1974 
the prcecedure to be followed is: 





Conmon AT Antiscional AT 
Event in July 1974 45.16s 45.16s 
Birth in July 1900 - (+~3.8 s) = 3583'S 
Elapsed "Delta T" are 48.9 s 41.3 8 


This is the variation in the Earth's rotational speed elapsed from the 
native's birth. The E.T. meridian of the event should be calculated with 
this value, 


Let us give a last example. For a native born in 1966, and an event ha 
ppening to him in 1974, the elapsed are will be: 


Common AT Antiscional: AT 
Event in July 1974 45.1s 45.las 
Birth in July 1966 -~ 37.0 s + 37.0 s 
Elapsed "Delta T" arc 8.1 s 82.1 s 


These arcs should be always reckoned from the time of birth, adding 
them in common AT's and subtracting them in antiscional AT's, or vice 
versa for years before 1903, 


Delta T and Ascensional Antiscions 
What is an ascensional antiscion? 


Let us take, for instance, a MDo of 10°00', measured from the Upper Me 
ridian in the IV quadrant, i.e., to the left of the radical meridian.If 
the temporal plane of a planet in the sky passes through this point, and 
if there exists at the same time a close ecliptic aspect, then, accord- 
ing to our experimental verifications, an event affecting the native will 


necessarily Materialize. 
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upon the Equator, on the other side of the meridian, and at the same 10° 
OO' distance, a reflex point known as "Ascensional Antiscion".The point 
opposite to this antiscion is also valid. 


It has been conclusively proven that, if the temporal plane of a pla 
net in the sky passes through any of these reflex points, their conjunc 
tion will bring about an external event, in case it is supported byasi 
multaneous and close ecliptic transit. This means that the ascensional an 
tiscion is an astrological center of materializing energy as valid as the 
MDo of the same planet. 


The elapsed "Delta T" arc in ascensional antiscions is not to be added 
but subtracted from the RAMC of the event, because the antiscion is on 
the other side of the meridian. The same is to be done when the native 
has moved from one hemisphere to the other. But this is not a problem, 
aS will ».e seen in the practical part of this chapter. 


The development of the practical examples on antiscions 1s correct in 
all cases. The reason for adding the elapsed "Delta T" arc in commen AT's 
and subtracting it in antiscional ones, liés in the following fact. Let 
us suppose a planet is in the 4th quadrant (that is, ahead of the neri- 
dian), and its reflex point ( ntiscion) in the 3rd quadrant, 1.e. be- 
hind the meridian. It may be noted that when the meridian approaches the 
planet in the 4th quadrant, its MDo automatically decreases. But at the 
same time the MDo of its antiscion point necessarily increases. As the 
MDo of the planet of the common AT diminishes, the MDo of the planet of 
the antiscional AT increases. All sudden external events bear out this 
fact as being a law. 


PERSONAL AND SUPRAPERSONAL EVENTS 


By"personal event" we mean the one which the native undergoes "in per 
son". But this is not a definition, because an accident coming frem out 
side causes is also a personal event. On analysing events we realized that 
in fact there are no such things as personal and suprapersonal events, 
because nearly every event hasS a personal part and also a suprapersonal 
one. 


On account of this, the Same event can have two charts: one with thea 
U.T. meridian -which refers to the part personally undergone by the na- 
tive- and another with the E.T. meridian, which is related to the pait 
imposed upon the native without his sharing in it. We call this the “su 
prapersonal" feature, but it should be borne in mind that its cause is 


not necessarily suprapersonal: it can be extrapersonal, impersonal, fa 
tal, supernatural, etc. 


The following cases can arise: 


a) 1f both parts are of equal importance, then the event will have tyo 
ascensional transits: one with the U.T. meridian for the “personal” 
part, and another with the E.T. meridian betokening the supraperso 
nal factor. Both will act jointly in the same event. 


b) if the personal part prevails, the native will have an AT with the 


U.T. meridian, whereas there will be no AT with the E.T. meridian 
or else it will be very weak. This might be the case of an accident, 
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c) if the suprapersonal part prevails, the event will have an AT with 
the E.T. meridian, not so with the U.T. meridian, or else it will 
be very weak. 


The case may occur of an event being only suprapersonal, with a none- 
Xistent personal part, but this is not very common. We shall report two 
instructive cases: 


While a native was abroad on a trip, his mother passed away at home. 


For the native, his mother's death was a purely Suprapersonal event, be 
cause he did not learn of it at that time. 


We know from factual verifications that sons and daughters have a per 
manent astrological connexion with their mothers, so that every fatal e 
vent -as the death of the latter, for instance- manifests itself in the 
son's or daughter's Radix, no matter where he or she is in the very mo- 
ment of the passing away. 


We had the moment of the death timed to a minute, and the native after 
wards located the exact place in the foreign country where he was then. 
It turned out that the transposed chart cast for the minute of the: death 
and for the place where the son was at that very moment showed an AT e- 
xact to a minute of time with the E.T. meridian, related to the VIIIth 


‘house (déath) and to the ruler of the Ivth (mother). The personal part 


was, for the son, nonexistent. 


Another instructive example is the following one: a 7-person’ family 
group (father, mother, 3 children, 2 maternal grandparents), all of them 
with their Radixes duly rectified, went for an outing. The moment the 
car set off was stopwatched to a second, and it turned out that each of 
them had an exact AT with the U.T. meridian. But the smallest child 
(three years old) had in the same moment another AT, this time with the 
E.T. meridian. This was because for him the departure was not only aper 


sonal matter, but also a suprapersonal one, since the travel had been im 
posed on him. 


© ee e+ 


On returning home, the time of the arrival was also registered to the 
second, but the controls showed that only 5 people had an exact AT. The 
smallest children (3 and 7 years old) had none, neither with the U.T. 
nor with the E.T. meridians. Both had arrived home asleep and were taken 
to bed without awakening them. They had not, therefore, experienced the 
arrival in person. One might ask: shouldn't they have had a supraperso 
nal AT? But none was found, because there was no action or effect that 
could justify such an AT. 


In the same trip, which was undertaken for the purpose of stopwatching 
a series of events, we noted repeatedly that in events in which grown- 
ups had AT's with the U.T. meridian, children had them with the E.T. me 
ridian or with both. When the father, for instance, put a boy on a round 
about, the event had two marked features: the father offered thé oppor 


tunity for entertainment (suprapersonal), and the boy enjoyed it (perso 
nal). 


THE PLACIDEAN PROPORTIONS 


To calculate them one must work with temporal arcs (RA, MD, AD,SA and 
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We found out that this formula is not valid upon the sphere. If one works 
with the Earth's axis it gives results upon the cylinder of rotation; 
but working with the topocentric axis it gives results upon the _ cone. 
Thus, it is very useful in the ascensional control of events and in rec 
tification. They are the shortest and surest way of arriving at exact re 
sults. 


We shall give now the mathematical proof of the above statement, i.e. 
we shall demonstrate that those “proportions” are valid upon the cone. 


Example 
Geog. Lat. 35°00' N MD (planet) 50°00' decl. 20°00' 
AD 14°45' 55" arc AD 0.2577 (radians) SA. 104°45' 55" 


log tan dj) (upon the cone) 9.56588 : 


Let us calculate the MDo first upon the topocentric cone: 


16G MD. 50°00" syasawcewales 1.69897 
- log SA 104.765 ........... 2.02022 arc AD = 0.12299 rads, 
dif. 9.67875 AD = 7°02'49" 
+ log tan geog.lat.35°00'... 9.84523 The MDo will be: 
log tan POLE 9.52398 MD ...50°00'OO" 
+ log tan d, 9.56588 ~ AD... 7°02'49" 
log arc AD(cone) 9.08986 MDo A2° 57 i Ch) 


Let us calculate now the same MDo by means of the placidean propor- 
tions: 


MDo : 90 = MD : SA whence MDo = = . 9D 
Applying logarithms: 
Log MD- SOOO" suottdatkas.as 1.69897 + 
- log SA 104,765 ........... 2.02022 
dif. 9.67875 
BLOG OO: 2 fees a id o.5 Sia ecee eecas 1.95424 MDo = 42.953°= 42°57'11"(°) 
log MDo 1.63299 L.e., the same result as 


above. 


In Astrology, therefore, the Placidean Proportions give valid results 
upon the cone. This fact makes it possible to obtain ascensional controls 
to the second in sudden events. 


We shall now deal with the five topocentric proofs, which substantia- 
te our statement that Astrology -in the mathematical control of sudden 
events~- is a science. 


Somebody asked why did we limit ourselves to the control of sudden e- 
vents, since these were only a tiny part of life. This question showed 
how little he knew about the principles of Astrology. In all endeavours 
undertaken by men, always the moment of beginning is the most important, 
because it contains in itself the initial drive of the ecliptic aspects 
which go into action as the positive factor. Simultaneously there goes 
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It 1S as the outward expression of life towards the three-dimensional 
world, that starts at the moment of birth with the first inhalation. 


We already stated that the events to which man's free will gives rise 
also depend on ascensional transits, but in them a certain orb is pre 
sent, so that the moment of the AT does not tally with the beginning of 
the event. We have verified that only those voluntary events have impor 
tant and lasting effect, which coincide with the moments of biological 


currents ot the cosmos. These moments often tally exactly with ascensio 
nal transits. 


PROOF N° 1: CONTROL OF PERSONAL EVENTS 


The following is an event in which both parts -the personal and the su 
prapersonal~ are important. Here we deal with the control of the perso- 


nal part, because that of the suprapersonal part will be carried out in 
Proof N°2. 


Event. N°l: Acupuncture with U.T. meridian 


Data: Acupuncture done to a female native born in 1900, in the northern 
hemisphere. She suffered from bunions and "hammer" toes in both 


feet, 
Day: November 1]3th, 1974. Place: Buenos Aires 
Insertion of the first needle: 19hs 14m 20s U.T. 


f 
Geog.Lat. 34°35.7' South Geog.Long. 3h53m38s West 


The control will be carried out with the U.T. meridian. 


RAMC of the event 


Greenwich mean time 19h14m20s RAMC (U.T.) 282°41,8' 

Sidereal corr. 3 10 RAIC ( " ) 102°41,8' 

S.T. Nov. 13th/'74 3 26 55 Note: the geographical, longitu- 
S.T. Greenwich 22 44 25 de of the event must be establi 


Long.in time (West) 3 53 38 shed with the utmost possible e 
S.T. event 18h50m47s xactitude. 





The procedure is as follows: 
ist) The long., lat. and decl. of each planet of the event is calcula 


ted: 


Planets of the event 


Wy 21°01,7' . 0°28'S|21°40'N 


Ty 18°03, 3' 19°03'"S 29°33" 10°S51'S 


Merc. | Th 2°32' 10°16'S 8°40'} 1°31'N}20°15'S 


Venus | Ti 22°51' 17°59'S 8°19'|16°22'N|11°45'N 


Mars | TM 11°12' 14°57'S 11°09! 





Jupit.| }€ 8°10' 9°44'S oP 7°40: 


mH AWA) 


3rd) 


by \ Tare So Da | mah tdity bask Elda pre bie prs he ar tdi A? esse, to vteate. Wweowuis t 24 aw CLEA AALS, 
ones it must be determined if there exists an ecliptical transit. 
Of course, one should have a rectified Radix and its complete "Spe 
culum" )long., lat., decl., RA, MD, SA, MDo, etc.). At theend of 
Proof N°5 the reader will find several rectified Radixes. Our na 
tive's is N°2, and its three columns (long., decl. and MDo) ena- 
ble us to establish the ecliptic aspect of the event as well as 
the materializing AT. 

We already said that for a sudden event to take place two transits 
must occur, a close ecliptical one, and an exact AT. 

By"close" we mean a 30' orb for fast planets and 8' for slow mes. 
The 30' orb is assumed in fact for the Moon; for the other pla- 
nets orbs in between 30' and 8' should be estimated. 

In the case of events affecting externally or internally the phy 
sical body the ecliptic antiscions must be also taken into ac- 
count. Here radical Mercury is in 11°59* Capricorn and its antis 
cion in 18°O1' Sagittarius. On comparing the Radix with the event, 
the following close (nearly exact) ecliptic aspect stands out , 
and may be the zodiacal factor accompanying the event: 


Radix Event 
Ecl.antisc. Mercury (18°O1' # ) X< Moon (18°03' Th ) 


It is remarkable that in the event (i.e., the Promittor)both pla 
nets (Mercury and Moon) are in Scorpio and ruled by Mars, a fact 
that squares very well with acupuncture. Nearly exact aspects are 
always very powerful. 


Let us now locate the AT, i.e., that planet in the sky which tran 
Sited in that very moment through the time plane of a planet of 
the Elapsed Radix. 

This can be carried out in two ways: by calculation or by means 
of the Ascensional Graph. We shall explain both. 


A) By mathematics alone. This method is heavy going, because the 
MDo's of all planets must be calculated, just as was done withthe 
Radix. But this method is a triumph of Mathematics in the control 
of events that happen to men: it is reliable up to infallibility, 
Indeed, he who carries out this control does not even need to know 
Astrology, because it is not necessary to allow for aspects, or 
for the meaning of planets, signs and houses. It is only a ques 
tion of calculating the MDo's of the planets, and then the AT 
looked for appears automatically. This is because one of the MDo's 
of the event must coincide exactly with the MDo of a radica) 
planet or cusp. Two planets having the same MDo -one of the Radix 
and another of the event- will form the AT that materialized the 
sudden event. 





Mathematics are a part of Science, and thus this control paves the 
way Of Astrology to Science. 


MDo's of the event 


47°17.4' 


57°06. 6' 
50°02, 0' etc, 
66°17.9! 


"45°33.5' 81°57.1'(!) 
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belonys to our native, the following coincidence stands out at 
a glance: 


= a Radix Event 
‘+ °  MDo Sun 81°57,5' con}. MDo Uranus 81°57,1' 


The difference is 0,4'. This is, therefore, the AT. 


Note 1: When we say “accurate to a second" we mean always "tonear 
ly a second". We know from experience how easily the same events, 
as stopwatched by two individuals, can show 1 second differences 
between their respective records. The same difference is likely 
to occur when people establish separately the geographical longi 
tude of a place. Thus, our rule reads: if the difference between 
both MDo's is less than 0O,5' (i.e., less than two seconds of ti- 
me), aS in the event we are dealing with, the condition of "near 
ly a second" is assumed as fulfilled. A greater exactitude would 
be only obtainable by the agency of special precision instruments. 


Note 2: We have ascertained that between ecliptical and ascensio 
nal aspects there is a certain connection, the laws of which we 
could not yet establish accurately. But one should always remem- 
ber that a planet in the sky is the same planet of the native's 
Radix. This identity helps to detect the connection. 

In the example case we have: 


ecliptical aspect: antisc. 9) (cr) in # - ‘) (e) in Mh 
ascensional aspect: (*) (xr) in VW - \f (e) in & 


No connection seems to be present here, but if we apply to the 


planets of the second line the rule of identity, taking the pla 
net of the Radix as equal to that of the event, or inversely, we 
find: 


ecliptical aspect: antisc. 9) (rc) in # - 3) (e) int %. 
ascensional aspect: G) (e) in } - fo (rv) in # 


The strong and reciprocal connection is now apparent. Another kind 
of connection would be the interchange between a planet and its 
ruler. 


B) By graphical means. In the preceding chapter the Ascensional 
Graph was dealt with. We explained that two graphs atould be drawn: 
a radical one and another of the event. 


lst) Graph of the "integral" Radix (6 signs and 6 houses).It con 
tains the ecliptical and equatorial positions, as well as 


the ascensional lines transposed to the place of the event. 
It is expedient to trace all ascensional lines of houses am 
planets on to a sheet of transparent paper, because only this 
sheet will be needed for the control of the event. 

Graph N° 2/A is a copy of this graph (N°2 means Radix N° 2, 
whereas the "A" indicates that it is the graph of a Radix). 


2nd) The graph of the event contains only the upper and lower me 
ridian,. the Ascendant line and the true positions of planets. 


JO DOcars LMe LEOYENaA “GlLapi WY Zvi", LETLEL “BU Means tenaet 1. 
is an event graph. 

On superimposing the transparent graph of the Radix upon the 
graph of the event, an ascensional line of house or planet 
will pass exactly through the body of a planet of the event 
(i.e., through the dot pinpointing its true position). This 
superimposition will show the AT looked for, if the house 
or planet are fittingly related to the event. 

But this is only one of three possible superpositions, becau 
se ascensional antiscions are as valid as the same OAor the 
house or planet. As there are two antiscions, one by conjunc 
tion and another by opposition, two additional superpcsiticns 
may be done with the graph. In case the first superposition 
did not show the suitable AT, the second one must be carried 
out by making the transparent sheet rotate 180° around the 
OA-Asc point (at 90° distance from both meridians). If some 
ascensional line of house or planet cuts through some point 
on the graph, we are before an antiscional AT by cmjurmrtion. 
In our example the AT was found precisely this way, as will 
be seen further on.By means of the third superposition, an- 
tiscional AT's by opposition are found. It is carried out by 
superimposing the transparent sheet upon the graph of the e 
vent, upper meridian of one on upper meridian of the other. 
Then the transparent sheet is turned over around the Equa- 
tor, showing the reverse. Thus, the ascension lines become 
descension lines, and viceversa. With this kind of superpo- 
sition AT's also occur, above all when the native has moved 
from one hemisphere to the other, crossing the Equator. In 
the control with the second superposition, the graph denoted 
aS a probable antiscional AT the following one: 


OA Sun (r) antisc.con}. OA Uranus (e) 


We already know that the ecliptic aspect accompanying this 
AT is entirely satisfactory, so that the latter must be cal 
culated in order to verify whether it tallies with th event 
to a second of time. We know also that it is not necessary 
to calculate the OA, because the MDo suffices to show wether 
there 1S a coincidence with a radical MDo, i.e., the exact 
and effective AT. 


Calculation of the AT 
The tRA, MD, SA and MDo of Uranus (e) must be calculated, 
Data: 

PAMC 282°41.8' Geog.Lat. 34°35.7'S 


Uranus: tRA 207°39,7' decl., 10°51' § 
Note: the tRA was calculated via the formula: 


ages. ERX = cos Long. cos Lat. 


cos Decl. 
Let us establish the MD (RAMC-tRA) 
RAMC 282°41.8' 
- tRA Uranus 207°39.7' 
MD 75°02.1' = 


75.035° 
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log tan lat. 34°35.7' 9.83867 90°00,0' 
log tan decl.10°51' 9.28254 - AD 7230510: 
log sin AD 9.12121 SA 82°24. 2' 


SA 82.4033° 


The MDo of Uranus (e) will be given by: 


log MD 75.035 1.87526 
log SA 82.4033 1.91594 
dif. 9.95932 

log 90 1.95424 
log MDo 1.91356 


MDo 81.952° = 81°57.1' (!) 
We have thus obtained the MDo of Uranus (e). 


Looking into Radix N° 2, on the MDo column, we find that the 
Sun (r) has nearly the same MDo, forming therefore an AT: 


Radix Event 
MDo Sun (r) 81°57.5' with MDo Uranus (e) 81°57.1' 





The difference is 0.4', i.e., the same obtained following 
the purely mathematical procedure. This kind of control is 
quite common, becauSe in most events there is a personal 
sharing, and the same procedure is to be followed in all 
of them. In this case the AT had a planet as radical Signi 
ficator, but it should be recalled what we said before, na 
mely that the MDo of the event must coincide with the  MDo. 
of a radical planet or cusp. Cases with a radical cusp, ne : 
vertheless, we have found as yet only in event charts with 
the E.T. meridian, so that they belong properly to Proof N° 
Zs 
ms 


PROOF N° 2: CONTROL OF SUPRAPERSONAL EVENTS 


Whenever sudden events partake of a suprapersonal factor that gives 
them greater weight and importance -as for instance the healing of a di 
sease, the legal commitment when marrying, and so on- then not only the 
chart with the U.T. meridian shares in the event, but also the chart 
with the E.T. meridian, which brings to one's life something that is not 
purely personal. 


To expound this control, three events will be used: the first is the 
case of acupuncture, in which besides the personal value there enters a 
healing value; the second is a civil marriage, in which the protection 
bestowed by the law is something suprapersonal; the third is achildbirth. 


Event N°l: Acupuncture with E.T. meridian 


All of the above data and the double procedure (mathematical and gra- 
phic) are also valid here. The difference lies in the E.T. meridian, 
which we shall use instead of the U.T. meridian. Both methods will be ex 
plained. 


We must determine first the "Delta T" arc elapsed from the native's 
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Event Nov. 1974 45.3 s 
Birth Jan.1900 ~4.4 s, its dif. ~(+4.4) + 4.4 s 
"Delta T” difference 49.7 s 
Sidereal corr. + 0.18 
Elapsed “Delta T" arc 49.8 s = 12.5' 
This is the amount to be added to the RAMC (U.T.) to turn it into RAMC 
(E.T.). Were it an antiscional AT, it should be subtracted. 


We have: 
Common AT Antiscional AT 
RAMC (U.T'.) of event 282°41.38' 282°41.8' 
Elapsed"Delta T" arc + 1 oe ~ AZ eS 
RAMC (E.T.) 282°54.3' 282°29.3' 


One of the MDo's of the list calculated for the planets of the event 
will make up the AT, but it will show a 12.5’ difference with the MDo of 
the radical planet. That is why every MDo on the list must be collated 
with the radical MDc's. Whenever a MDo of the List approaches to the va 
lue Of a radical MDo within an approximate difference of 12.5', it must 
be carefully scrutinized. 


The Moon of the event, for instance, has a MDo of 50°02.0'. By collating 
this value with the MDo column of Radix N° 2, it can be seen that it is 
very near to the MDo of the radical Node (49°49.4'). Let us cai~late the 
difference exactly: 


MDo Moon (e) 50°02.0' 
MDoO Node (r) - 49°49,4' 
difference OF 12,6" 


This value is very close to the elapsed “Delta T" arc 12.5', and indi- 
cates that this AT is formed with the E.T. meridian. 


we 
Let us resume the calculations: 
Data: 
RAIC (E.T.) = 102°41.8' (U.T.) -—- 12.5' = 102°29,3'! 
Geog. Lat. 34°35.7' §S 
Moon (e): tRA (op.) 45°01.9' decl. 19°03' §S 
MD = RAIC (E.T.) - tRA = 57°27.4' = 57.456° 
SA = 90° AD = 90° + 13°46.7' = 103°46.7' 
= 103.778° 
MDo= (MD : SA) . 90 = 49°49,6', a value nearly equal 
to that of the MDo Node (r): 49°49,4', 


Thus, the AT is: 


Radix Event 
MDo Node (r) 49°49,4' antisc. MDo Moon (e) 49°49,6' 


the difference being only 0.2". 


This event, then, is related to the E.T. meridian, because it has a mea 
ning that exceeds the surely personal values namely the healing factor. 
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In this kind of event several moments might be stopwatched: the moment 
when the bride and the groom utter separately their respective "I do !", 
or else the moment when the government official finishes declaring the 
couple “husband and wife". We controlled all these moments, and verified 
that the "I do !" is for some people so important that there 2xists in. 


that very second an active AT. But this is not everybody's case. 


On the other hand, we have verified that the statement made by the go 
vernment official marks exactly the legal moment when the marriage law 
begins to apply to the couple in full. Astrologically this manifests it 
self in the fact that in that very moment both the bride and the groom 
have an active AT exact to a second. Thus, by means of the exact time of 


this important event we could have rectified the Radix of the husband as 
well as that of the wife. 


But here we are not after rectifications; our present interest is in 
the procedure for controlling the event accurately to a second, 


Date (of the event): 


Day: September 14th, 1961 


Place: Geog.Lat. 34°43.5' § Geog.Long. 3h53m02s W 
Official pronouncement of "husband and wife": 14h45m22s GMT 
RAMC 156°25.0' RAIC 336°25.0' 


Let us establish the elapsed "Delta T" arc: 


Event Sept.1961 33.6 Ss 
Birth Sept.1928 22.9 Ss 
Elapsed "Delta T"arc 10.7 s = 2.7' 


This value is to be added to the RAMC in common AT's, and subtracted 
in antiscional AT's. 


The positions of the planets were the following: be 


Planets of the event 


Sun 21°32" Saturn V3 23°22", 0°14'S 
Moon E2°15° Uranus 6 27°45' 0°42'N 
Mercury 14°19! Neptune We 9°21" 1°44'N 
Venus 19°05' Pluto ™H 8°20' | 12°35'N 
Mars 18°29! Node 6 25°45! 
Jupiter 272273 Fortune wa 15°01' 





Let us calculate first the groom's AT, and then that of the bride. 


A) The Groom's AT 
Plotting these positions on the graph of the event (3/B) and superim— 
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posing the Lransparent graph (Radix 3/7A), the folowiny AT stands out: 
OA Fortuna (r) con}. OA Venus (e) 


First of all we should complete the calculation of Venus (e) and find 
its SA. 


Venus (e) 
tRA 141°39.3', opp. 321°39,3' decl. 15°32'N 
MD = RAIC - tRA opp. = 14°45.7' = 14.7617° 
SA = 90° ~ AD = 90° = 11°06.4' = 78°53.6' = 78.8352° 


The MDo will be: 


log MD 14.7617 1.16914 
log SA 78.8352 1.89672 
dif. 9.27242 
log 90 1.95424 
log MDo 1.22666 

MDo 16.853° = 16°51.2' 


Looking now into Radix N°'3, we discover quite an approaching MDo, that 
of Fortuna: 16°54.2'. What is its difference with the MDo of Venus? 


MDo Fortuna (r) 16°54, 2' 
MDo Venus (e) 1L6°51.2" 
dif. 0°03.0' 


Note that this difference is very close to the value of the elapsed 
“Delta T" are (2.7'). This means that this is an AT with the E.T. meri- 
dian. Calculating the AT with the RAMC of E.T. for the Venus (e), we 
reach a value very close to the MDo of radical Fortuna (16°54.2') 


Control 
Data: ™%» 
RAMC = 156°25.0' + 2.7' = 156°27.7' RAIC 336°27.7' 
tRA Venus (e) opp. 321°39.3' 
MD = RAIC (E.T.) = tRA = 14°48.4' = 14.8067° 


SA = 78.8352° 


Let us calculate the MDo of Venus (e): 


log MD 14.8067 1.17046 

- log SA 78.8352 1.89672 
dif. 9.27374 

+ log 90 1.95424 


log MDe Venus) 1.22798 
MDo Venus 16.904° = 16°54.2' (3) 
l.e., exactly equal to the 
MDo of Fortuna (r): 16°54.2' (!) 


The AT of Venus (e) took place, therefore, with the E.T. meridian, and 
thus contains a suprapersonal value. 


B) The bride's AT 
If the stopwatched time is in fact the legal beginning of the wedlock, 
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By superimposing the transparent sheet of the Radix 1/A on the’ graph 
of the event (3/B), the following AT is located: 


MDo Venus (r) conj. MDo Jupiter (e) 


Let us calculate the MDo of Jupiter (e) directly with the E.T. meridi 
an. 


The elapsed "Delta T" arc will be: 


Delta T event (Sept.i961) 33.6s 
Delta T bride's birth(Jan 1934)23.6s 
Elapsed "Delta T" arc 10.0s = 2.5' 


This value must be added to the RAMC, and subtracted from it in the an 
tiscional AT's. 


Data: 


RAMC (E.T.) = 156°25.0' + 2.5' = 156°27.5'! RAIC 336°27.5' 


Jupiter (e) 


tRA 299°39.6' decl. 21°20' §S 
MD = RAIC (E.T.) - tRA = 36°47.9' = 36.7983° 
SA = 90° -—- AD = 90° — 15°42.3' = 74°17.7' = 74.295° 


Calculating the MDo via the formula (MD : SA) . 90, it gives: 
MDo Jupiter (e) = 44.577° = 44°34,.6' (!) 


Looking into the MDo column of Radix N° 1, we find a very approaching 
value: 


MDo Venus (r) ..... . . 44°34.7' (!) 


The 0.1' difference is less than one second of time (1 s = 0.25').The 
AT is therefore exact to a second. 


This control bears out that in the civil marriage both bride and groom 


have in the same moment their planetary counterpart in the sky, in which 
to the personal part of the union a suprapersonal factor is added. 


Event N°3: Birth of a daughter 


Childbirths are no ordinary occurrences, because in then two Radices, 
two natives become related. Nevertheless, we do not bring it up here on 
account of this, but only to give and example of how to determine whe- 
ther an AT is an antiscional one or not. 


The Radices of both the mother and the daughter are duly rectified and 
thus the only thing to do is to compare their respective MDo columns: 


in Radix N° 1 for the mother, and 


in Radix N° 4 for the daughter 
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The compacison shows that there is no convson MDo between them. But this 
does not mean that both Radices do not have an exact AT, because the lat 
ter can occur with the E.T. meridian, a fact which would disclose a cer 
tain suprapersonal feature in the event. 


Let us find out the elapsed "Delta T" arc, i.e., the difference between 
the MDo (U.T.) and the MDo (E.T.): 





Delta T event Sept. 1962 34.1 s 34.1 8 
Delta T birth of mother, 
Jan. 1934 ~ 23.6 & + gI.0 5 
arc of incidence 10.5 s 57.7 8s 
sidereal correc. + _ 20e2 8 
Elapsed "Delta T"arc 10,5 s = 2.6' 57.9 s = 14,5' 


These values indicate that if between the respective MDo's a 2.0' @gif 


ference occurs (in comnon AT), or else a 14.5' one (in antiscional AT), 


then an exact AT with the E.T. meridian of the event could have takenpla 
ce, 


Both comparisons must be carried out: 


a) Let us check first whether there are two MDo's with a 2.6' differ- 
ence between them. This can be carried out mentally or elise on pa- 
per, establishing the plus or minus differences. It wiil be found 
that between the mother's MDo's and those of the daughter (event), 
there is no 2.6' difference. 


b) But in the second comparison we shall find: 


MDo mother’s Venus 44°34.7' (3rd quadrant) 
MDo daughter's Moon 44°20.3' (4th quadrant) 


difference 0°14.,4' (!) % 


The difference comes close to the elapsed "Delta T" arc (14.5'), indi 
cating that it is an AT with the E.T. meridian. 


But this control is not enough, because it might be a casual coinciden 
ce. We know that this difference is only valid for antiscional AT's. We 
must check, then, whether the AT is such a one or not. 


To this end it must be established in which house quadrant (GA)is fumd 
each planet forming the AT, A planet located, for example, before the me 
ridian (in the order of the following signs, i.e., in quadrants 4 or 2), 
and another sone located after the meridian (quadrants 3 or 1) are in as 
censional antiscion. 


This is easy to work out because in the "Topocentric Speculum" sheet. 
(avallable separately) there is, just before the MD line, another line 


that indicates in which house quadrant the planet is. In the above com- 
parison this number appears between brackets. 


The following rule determines whether there is an antiscion or not: 


Rule: a) when the radical planet is in the same or in the opposite qua- 
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common AT. 


b) when the radical planet is in the quadrant on the other side of 
the horizon or of the meridian, it is in antiscion withthe pla 
net of the event (their respective MDo's being equal, of cour- 
se). 


In our example both quadrants (3 and 4) are side by side; it is the- 
refore an antiscion, and thus the equality of the MDo's takes place in 
fact with the E.T. meridian. This rule is valid in all cases. 


If we calculate now the MDo of the Moon with the RAMC of E.T.,we ought 
to arrive at the MDo of the mother's Venus within nearly the same appro 


ximation. The outline of the calculation is as follows: 


Date (of the event) : 


RAMC (E.T.) = 286°53.3' - 14.5' = 286°38.8' 
Moon _(e). 
tRA 335°34.7' decl. 12°28' §S 
MD = tRA -—- RAMC (E.T.) = 48°55.9' = 48.9317° 


SA = 90° + 8°48.8' = 98°48.8' = 98.8133° 
MDo = 44°34.2' 


The difference with the MDo of the mother's Venus is: 


MDo mother's Venus 44°34,7' 
MDo Moon (e) 44°34.2' 
difference 0°00,5' 


We should not be surprised at this difference, because the Moon takes: 
part in the.AT, and with the satellite it is very diff .cult to get at o 
ne-second timings. 


‘Note: knowing the quadrant of the planet it is possible to safind out 


which house it is in, and thus whether it is or not determined to the e 
vent. Let us take, for instance, an event with the following data fa Ve 
nus: 

MDo Venus (e) 48°38' (4) 


In what house is Venus to be found? In the XIth, because in that qua- 
drant (4) the MDo is reckoned from the Upper Meridian (RAMC). As upon 
the Equator houses are exactly 30° long, the Xth occupies the first 30° 
and the XIth the following 30°, in which the above value (48°38') falls. 


GENEALOGICAL CONNEXIONS a 


Joining proofs N°] and N°2, i.e., the personal and suprapersonal fea- 
tures of AT's, we reach a synthesis that enables the full appreciation, 
of the absolute connexions that exist among the members of a given fami 


Ly; 


Let the reader look into the table of "Genealogical Connexions", The 
re the MDo's of 7 natal charts may be found, all of them belonging to 
members of one and the same family: father, mother, three children and 
two maternal grandparents. The table shows at first glance how tight is 
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“laws that rule the materialization of events. 


Besides each MDo a bracketed number indicates the OA quadrant in which 
the planet is to be found. This enables us to determine whether it is a 
regular or an antiscional AT. It also indicates in which house the pla 
net is, so as to consider its astrological meaning. 


Framed MDo's mark ascensional connexions among the members of the fa- 
mily. On the column of Radix N°l (mother), for instance, Venus (r) has 
a MDo of 44°34.7'. The legend below reads: "N° III Moon". This means 
that the daughter in her own column (III) has a practically equal MDo 
coupling with the mother's. Thus, in the same moment of birth, the as- 
censional plane of the Moon in the sky passed exactly through the body 
of the Venus of the mother's Elapsed Radix.This is the genealogical con 
nexion between mother and child. 


All MDo's were calculated with the U.T. meridian, as usual. But genea 
logical connexions beget two charts: one with the variable U.T. meri- 
dian, and another with the invariable E.T. one. MDo's for the E.T: meri 
dian should also be calculated, but only when the MDo's (U.T.) show dif 
ferences close ta the elapsed "Delta T”" arcs (both for regular and for 
antiscional AT's). The table shows the results of this procedure. 


It can be seen that the mother has an exact contact with every one of 
her children, with both her parents and also another one of far-reaching 
importance: with her husband. We shall return to this point further on. 


Let us first calculate all the contacts of the mother with her family, 
and then those of the father. 


Ascensional Contacts 


I. Mother with the family 


Mother Members of the family 
lst) Asc 90°00! conj. ant. husband's (II) Venus’ 90°00! 
2nd) Venus 44°34,7' ” : daughter's(III)Moon 44°34.2' 
3rd) Saturn 47°59, 2' con}. elder son's(IV) Pluto 47 °59,1' 
4th) Jupiter 8°30,4' conj. ant. younger son's(V)Moon & 30.8' 
5th) Fortuna 76°14.8' " i her mother's (VI) Moon 

. 76°14, 5": 
6th) Node 44°53.1' a " her father's (VII) Node 
44°53.7' 
II. Father with the family 

Father Members of the family 
lst) Venus 90°00' conj. ant. wife's Asc. 90°00' 
2nd) Uranus 66°05' " is daughter's Venus 66°06' 
3rd) Node AT°A 3. 1" is " elder son's Pluto 47°42! 
4th) Moon a Rada el i " . younger son's Uranus 1°50'! 
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E.T. neridian, i.e., of a stiprapersonal kinu. 


Note that framed connexions not only occur among parents and children, 
but also between the mother and the father (Charts I and II). It is to 
be underlined that the connexion occurs between their respective Radi- 
ces, i.ée., it was present from the time of birth. When the native of Ra 
dix N°] (the mother-to-be) was born, the native of Radix N°3 was a boy. 
The birth of his future wife was not in the least an event noticeable to 
him. Nevertheless here an astrological connexion ocurred, a purely su- 
prapersonal one, of the kind we already know other examples. Its impor- 
tance was niunifest only afterwards. Twenty-two years elapsed between the 
birth of che native and her marriage, and in that interval her Ascendant 
-which at biith was not superimposed on the Venus of her future hsband- 
came to coincide witch it through a suprapersonal contact. But this con- 
nexion took place after the iltalian-born man migrated to Argentina. The 
re, to be exact at the meridian of Quilmes, the ascensional connexion 
between ier Ascendant and jis Venus maturated, and so they met, they fell 
in love and got married. Thus, the suprapersonal connexion became perso 
nal. 


Between radivces Vf and VII (the grandparcental couple) there is also an 
E.T. connexion: 


MDc grandrather (VII) E.T. 81°09' opp. MDo VI E.T.81°08' 


The granfather's Saturn in the VIIth house rules the grandmother's As 
cendant, whereas the latter's Mars is ruled by Saturn, 
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Topocentric: rectification, which gives the true RAMC to a second of ti 
me, has besides its scientific value an outstanding practical advantage. 
The rectified Radix is, in fact, the only true and reliable basis for 
scientific astrological research in interpretation, directions, revolu- 
tions, auxiliary charts and prediction as a whole. 


There are two ways of carrying out a topocentric rectification:*™ 


a) by mathamatics alone, without graphs or other astrological means of 
a technical or interpretative nature. It is all a question of know 
ing the astronomical positions of the planets and houses of the pro 
visional Radix. One must have moreover two or three sudden events 
timed to a second, and all of their planetary and house positions. 
By comparing the MDo's of those events with the MDo's of the provi 
Sional Radix, the rectification may be accomplished. i 
The great advantaye of the purely mathematical procedure is that it 
is infallible, always if astronomical positions and topocentric po 
les of houses and planets are used. But it is heavy going, because 
it involves the calculation of the radical MDo's of houses and pla 
nets as well as those of the events. 7 
Nevertheless, this method will prevail in the future, because its 
reliability and its use in electronic calculating machines of small 
Or large size recommend it to the researcher. 


b) by graphical means. Three Ascensional Graphs (one for the Radix and 
two for the events) are to be filled in. One only needs the eclip- 
tic longitude and latitude, and the geograph:c latitude of both the 
Radix and the events. By comparing the projections upon the Equator 
Of houses and planets with the-projections of the Radix, the AT's 
that link the events with the native are spotted. Those AT's are 
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the rectification results automatically. Researchers skilled at ma 
king out the meaning of planets and aspects obtain quick results 
with this procedure. 


Both methods -mathematical and graphic- will be explained in detail 
further on. 


FORMULAE FOR RECTIFICATION 


The general formula for rectification is derived from the formula of 
the "law of materialization", which reads: 


MD (cr) . MD (e) 
SA (r) SA (e) (1) 


In personal events the MD of the planet is reckoned from the U.T. me- 
ridian; in suprapersonal events from the E.T. meridian. 


When a Radix is not rectified, MD ({r) is the unkown factor, given by 
formula (1): 


MD (e) 


MD (r) = SA (e) ° SA (r) (2) 


whereas RAMC = tRA MD (r) 


These are the formulae for rectification, where MD (e), SA (e)and tRA 
(r) are fixed values. SA (r) only varies when the true time of birth has 
an important difference with the provisional time. But that difference 
does no affect the general validity of the formula, because the varia - 
tion of the SA (r) depends on that of the MD, and this in turn on the de _ 
clination of the radical planet, which can be calculated exactly. It is 
only necessary to allow for the difference in time, as will be seen in 
the example. | 


But this formula is mainly applicable when the planets forming the AT 
have been located, i.e., it is suited for use with the Ascensional Gaph. 


The purely mathematical method has its own formula, which is derived 
from (1) by multiplying both terms by 90: 


MD (r) 0 = MD (e) 90 
SA try = SA (e) ~ 
This may be written: 
MDo (r) = MDo (e) (3) 


This formula means that the MDo of the planet of the event must be e- 
qual to the MDo of the radical planet. It is the same principle we used 
in the mathematical control. 


The purely mathematical rectification is based on this principle. If 
we calculate the MDo's of all the planets of both events, by collating 
them with the radical MDo‘s it will become evident that: 

a) 1f the radical RAMC is correct, then one MDo of the Radix and one 

of each event will be all exactly equal. 


94 





b) if the radical RAMC is not correct no coincidences will be found 
between the MDo's of the events and the Radix. But in case thedif- 
ference between the true and the provisional time of birth is not 
as great as to produce a 0.1' change in the value of the MDo's of 
the radical planets, then two couples of planets (radix-event),one 


for each event, will show exactly the same positive or negative dif 


ference between their respective MDo's. 


This difference is the coustant value that must be added to or subtrac 
ted from the provisional RAMC of the Radix in order to have it rectified. 
Just here lies the extraordinary advantage of working with MD's upon E- 
quator (MDo's), because the resulting difference is also an ascensional 
temporal are upon the Equator, such as all the OA points of houses) and 
planets. 


When the difference between the provisional and the true time is enough 
to wroduce a 0.1' change in the MDo's, the procedure is not the same, be 
cause this variation must be allowed for. 


Let us see now how rectification is carried out in practice. 


I. Rectification by mathematics alone 


It is not possible to give a fully developed example of this kind of 
rectification, because or the amount of work it entails. It is a task 
that can only be accomplished in a short time by means of electronic ma 
chines, 


The procedure is as follows: in the first place the MDo's of all pla 


nets of the previsional Radix (with U.T. meridian) must be calculated 


via the formula 
DM 


MD = -=— 
Sh .90 

This meridian is the starting point also for the native's E.T. meri- 

dians, but the latter do not enter into rectification procedures, 
» 

The radical MDo's are listed on a sheet, noting down besides each of 
them the house quadrant of the planet. In the same way the MDo's of all 
the planets of the two events are calculated and listed, noting dom their 
respective quadrants. Between the MDo columns of the first and the se- 
cond event, room is to be left for further calculations. 


Now everything is ready to carry out the first comparison. Let us see 
if some radical MDo is equal to some MDo of the first event,and then 
if one radical MDo tallies with a MDo of the second event. If such two 
couples do exist, then it is extremely likely that the provisional RAMC 
is the true one. To verify this, one should resort to a third event, 
which will have to show a MDo equal to a radical MDo. 


Usually no couples of equal MDo's are found, meaning that the provisio 
nal birthtime is not correct. But there may be equal differences between 
radical MDo's and MDo's of the events. Thus, if the difference between a 
radical MDo and a MDo of the first event is exactly equal to the diffe- 
rence between another (or the same) radical MDo and a MDo of the second 
event, the key to the rectification of that chart is at hand. This, ‘of 
course, in the case of both differences having the same algebraic sign. 
That difference is to be added to or subtracted from the provisional RA 
MC to obtain the rectified radical RAMC, 7 
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Weverlneiess, tnisS 1S possibie, but not necessary, because so far we 
have only taken into account the MDo's belonging to the U.T. meridian. 
But in some of the events the suprapersonal feature may prevail, and in 
such a case the MDo of the E.T. meridian is the valid one. Thus, if we 
do not find equal differences among couples of MDo's, we should add the 
control with the E.T. meridian, using the elapsed "Delta T" arc in the 
way we have explained above. The MDo (E.T.) must be handled exactly in 
the same way as the MDo (U.T.). 


A distinction should be made between AT's with a radical planet and 
AT's with a radical house.The AT with planet is valid for a rectified Ra 
dix as well as for one that is to be rectified. The house AT's, on the 
other hand, are only valid for rectified radices, and are not useful in 
rectification. The procedure is therefore different from the rectifica- 
tion by means of Primary Directions. But if there already exists an AT 
with a radical planet determining a possible correct RAMC, and the hou- 
se AT gives the same result, the latter may be taken as a check. 


House AT's are immediately recognizable, because their MDo's are exact 
values of 30°, 60° and 90°, since the MDo of the event falls precisely 
on the house OA point. When the event takes place under the E.T. meri- 
dian, the difference with 30°, 60° or 90° must be exactly the value of 
the elapsed “Delta T" arc. The “Reduction from U.T. to E.T." table (at 
the end of this volume) is useful to that end. 


Note: so far we have used a O.1' accuracy (0.4 seconds of time) .Of cour 
se, seconds of arc precision would be ideal, but in rectification this 
is hardly feasible. The amount of work involved makes it necessary to u 
se astrological ephemerides, which give the ecliptic longitudes of pla- 


nets to a minute of arc (4 seconds of time). Our accuracy limits are thus 
set up. 


When the occasion arises of working with greater precision we shall do 
it to 0.1', but only to ensure a 1‘ accuracy in the rounding-off of the 
final result. Of course, this does not mean that researchers should not 
work with astronomical ephemerides and seconds of arc precision® But it 
ought to be borne in mind that events stopwatched to a second of time, 
can only give a Radix rectified to a second of time. 


II. Rectification by graphic means 


We shall deal now with rectification by means of Ascensional Transits 
located on the graph of the event. In our example we shall use Radix N° 
1, which is rectified. The birth certificate gave the time as 18hs O0On, 
January 14 th, 1934, at Buenos Aires. We shall start with this hour in 
order to find the true birthtime. 


Example: Radix N° 1 (female native) 


Data: Provisional Time: 21h OOm GMT 
Day: January 14th, 1934 


Geog.Lat.: 34°38' §S Geog.Long. 3h 53m 28s W 
Provisional RAMC 10°16! 
Rectified RAMC 13°10.0! 


There is a sizable difference between the provisional and the rectified 


RAMC's (2°54' = lim 36s). How do we arrive at the rectified value? We 
know already that all sudden events timed to a second must give the rec 
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The personal (U.T.) and suprapersonal (E.T.) factors seem to complica 
te matters. One may think that here it is a question of two. unknowns: 
the time of birth and the U.T. or E.T. meridian. But the latter is not 
and unknown factor, because it can be established most exactly by means 
of the "Delta T" list. 


As we know, the formulae read: 


MD (r) = a ter SA (r) and RAMC (r) = tRA(r) “MD(r) 


Yhe example event will be the civil marriage we dealt with above. The 
data are the same given on page 84. 


Let us determine the elapsed "Delta T" arcs: 


Common AT Antiscional AT 
Delta T event Sept. i961 33:0-9S 33.6 Ss 
Delta T birth Jan. 1934 - 23.6 S + 23.6 8 
arc of incidence 10.0 s 57.2 s 
sidereal corr. + - + 0,2 s 
Elapsed "Delta T" arc 10.0 s = 2.5' 57.4 s = 14.4' 


The graph shows that it is a regular AT: 
OA Venus (r) con}. OA Jupiter (e) 


Let us calculate the MD and SA of the planet of the event with the E. 
_T. meridian: 


Data: 


RAMC (E.T.) 156°25.0° + 2..5° = 156°27.5' 


RAIC (E.T.) = 336°27.5' 
™*, 
Jupiter: tRA 299°39.6' decl. 21°20' § . 
MD = RAIC (E.T.) - tRA = 36°47.9' = 36.7983° i 


SA = 90° - AD = 74.295° | 
From the radical Speculum we take out the data for Venus: 


Venus (r): tRA 324°53' decl. 10°40'° § 
SA 97°29' = 97.4833° 


Now we can apply the rectification formula: 


log MD (e) 36.7983 1.56583 
log SA (e) 74.295 1.87096 | | 
dif. 9.69487 

log SA (r) 97.4833 1.98893 
log MD (r) 1.68380 

MD (r) 48.284 = 48°17.0' 


With this MD (r) and: the tRA of Venus (r) we can determine the recti- 
fied RAMC. As Venus is in the 3rd quadrant, we have: 





tRA Venus (rr) 324°53.0' 
MD (r) 48°17. 0" 


rectified RAMC 373°10.0' = 13°10.0' (3) 
What assurance may we have of this RAMC being the true one? The fact 
that if we calculate with this RAMC (13°10') the MDo of Venus (r)itwill 
give exactly the MDo of Jupiter (e). 


Let us carry out this control, which should be always done: 


Radix 
Venus: MD = RAMC —- tRA = 48°17' = 48. 283° 
SA (above) = 97.4833° 
Whence the MDo is = 44°34.7' (!) 
Event 


Jupiter: log MD/SA (above) 9.69487 


log 930 1.95424 
log MDo 1.64911 
MDo Jupiter (e) 46.577° = 44°34.6' (3) 
The results are practically equal; the rectification, therefore, is 
correct. 


Note: The difference in time between the provisional and the rectified 
Radix is sometimes great enough to make the declination of the radical 
planet change substantially. The SA of the radical planet will vary ac- 
cordingly, and the MD (r) will also change. But this does not cancel out 
the rectification, because it is possible to calculate exactly the amount 
of the variation, and thereby to correct the MD (r) and the RAMC. This 
was not the case of the above example, because otherwise the control 
would not have worked out right. 


PROOF N° 4: FINDING THE POSITION OF A TRANSITING PLANET BY MEANS OF E- 
VENTS 


Some may deem this an impossible and fanciful endeavour, but it is not, 
Indeed, it is an easy exploit, provided one has a rectified Radix and a 
sudden event timed to a second. 


The principle upon which the computation is based derives from the law 
of events. The following equality, in fact, is verified in all events: 


OA planet in the sky con}. Or opp. OA planet of the 
Elapsed radix 


This equation tells us that at the very moment an event takes place the 
time plane passing through a certain planet in the sky superimposes it- 
self exactly on the time plane of the Elapsed Radix. 


The Elapsed Radix is a topocentric discovery of outstanding imparttame. 
It reflects the fact that all of the ascensional positions (OA‘'S~= and 
OD's) of the radical chart make up a fixed whole which we call Ascensio 
nal Radix. This Radix elapses also as a whole, at the pace of Sidereal 
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Time, 


When a sudden event happens to the native, the Ascensional Radix is up 


dated, i.e., it is an Elapsed Radix. In other words, the amount of Side 
real Time elapsed from birth is added to each house or planet OA(arOD). 
Thus, simultaneous with the event an exact conjunction or opposition of 


two OA's takes place: one of them belongs to the planet in the sky, and 
the other to the radical planet. 


In the following example the radical planet 1s Venus, of which the OA 
is known, because the Radix has been duly rectified. The elapsed arc is 
also known, because it is equal to the sidereal time elapsed from birth 
to the moment of the event. If we add this elapsed arc to the OA of Ve-~- 
nus (r), we shall obtain its elapsed OA. 


Now, for an external event to take place it is necessary that in the 
Same instant a planet in the sky be exactly there. In this case we assu 
me that planet (Jupiter) as unknown, but in fact for a topocentric rese 
archer it is not unknown, because its OA must be in exact conjunction or 
opposition with the OA of radical Venus. 


This means that we need not calcnlate the ascensional position of Ju- 
piter: it is equal to the ascensional position of the elapsed Venus. 
This fact makes evident our absolute connexion with the planets in the 
sky. 


The ascensional calculation, then, will reveal us the identity and the 
position of the planet (Jupiter) which we assume as unknown. 


Example 


Let us take an event in the life of the native of Radix N°l, Itis the 
civil marriage which we have dealt with above. All necessary dataare to 
be taken therefrom. 


First of all we shall locate the planets that materialized the event 
by means of the Ascensional Graph, We resort to the graph because™it gi 
ves a sure way of identifying the planets of the AT. Skilled astrologers 
may do it in their heads, but this is not within everybody's reach, and 
we are looking for a reliable scientific method that may be followed out 
by all researchers, 


The planets forming the AT were: 


In the Elapsed Radix Venus (r) 
In the sky of the event Jupiter (e) 


In our calculation we shall not allow for Jupiter at all, because its 
position is the unknown we are to solve by means of Venus of the Elapsed 
Radix. Venus (r) data are: (cf.Radix N°1) 


radical RAMC: 13°10' 
MDo Venus: 44°34.7' 
OAO = RAMC - MDo == 328°35.3' 


This is the OA upon Equator of Venus (r) at birth. The elapsed sidereal 
time ~known as "elapsed arc"- must be added to it in order to arrive at 


the hour of the event. This elapsed arc is determined easily by: 
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RAMC (E.T.) event 156°25.0'+ Delta T 2.5' = 156°27,5' 
| ~- radical RAMC 13°10' 
' “Elapsed arc 143°17.5' 
| Let us add this arc to the OA of Venus (r): 
OA Venus (r) 3238°35.3° 
Elapsed OA Venus (r) 111°52.8' 


| | (4 
Here we have the elapsed OAo of Venus (r), and, at the same time, the 
| OAo of Jupiter in the sky: 


Control: if we look now into the ephemeris and take out the coordina ~- 
tes of Jupiter (e), by calculating with them the MDo it will come out the 
value we already know: 44°34.6' (see Proof N°2). Thus, the OAo of Jupi 
ter will be: 
RAMC (E.T.) event 156°27.5' 
— MDo Jupiter (e) 44°34.6' 
OA Jupiter (e) 111°52;9" (2) 
a HP = Par 
exactly the elapsed OAo of Venus (r). The 0.1' difference is lessthan a 
second of time, and thus we have arrived at the position given by the ¢ 
phemerides within 1 second of time. 


If we repeat the procedure in the case of the groom, using the same e€ 
vent and the same hour, we shall arrive at the position of the planet ir 
the sky of his AT, also accurately to 1 second. 


Here becomes evident the importance of transposition. Some researchers 
may ask if a transposition to the place of the event is also needed. The 
answer is no, because in this case we have carried all radical an event 
positions on to the Eguator, that is the only common circle between ther 
upon which temporal results are directly comparable. In this case only 
the transposition in time was needed. 


Thus, we have proved that it is possible to calculate the ascensiona: 
position of a planet in the sky. If we want to know also its tRA,wemsi1 
take off from the declination given in the ephemeris, which varies mucl 
more slowly. The latter can be calculated by means of the above fomulasr 
(and the SA of the planet of the event). 


The topocentric researchers have had an interesting experience in thr 
matter. For every planet in the sky the Ascensional Transits gave thei: 
exact positions, but not for Pluto. Our controls registered difference: 
of up to 4', an inadmissible deviation in such a scientific procedure a 
the topocentric is. This happened because former astrological ephemeri 
des gave values based upon the astrometric coordinates of Pluto, instea 
of its apparent positions. But the apparent positions is what Astrolog 
needs. 


In our rectified natal charts, then, Pluto did not appear in its exac 
position, and we could not therefore obtain exact ascensional caitrols no 
rectifications whenever Pluto was involved. 


As we were not able to obtain the apparent positions of Pluto, the on 
ly way out was to calculate them ourselves by means of Sudden events 
Pluto takes part ina lot of them, because it is a slow-moving plane 
that brings about many external events. Following the same procedure ou 
lined above we calculated the positions of Pluto in our radices. 
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When thé "Omega Pluto Ephemeris" was published we were very pleased to 
verify that its positions tallied with those we had arrived at empirica 
lly within 1', which is the accuracy range of that ephemeris.Our values 
were even more exact, because they were calculated to tenths of a minu- 
te of arc. Greater precision would be only attainable if we had stop- 
watched the events to fractions of a second of time, an exploit reserved 
to especial precision instruments. 


PROOF N° 5: SPLIT-SECOND FORECASTING 


This is a recent topocentric discovery, of which we can only give the 
procedure in outline. Nevertheless, me thing seems certain: if the na- 
tive has no knowledge of a prediction, and if the suprapersonal factor 
prevails, the event will come off nearly to the second of time. But if 
he learns of the forecast in good time and provides against it, he may 
perhaps cancel out the whole of the personal part, and decrease,or else 
increase, the incidence of the suprapersonal part, according to the har 
monious or inharmonious character of the current aspects, 


In order to make matters more lucid for the reader, we shall report how 
we suceeded for the first time in the prospective and exact calculation 
of an AT. 


As we were performing the ecliptic control of a date about 4 months a 
head by means of the Ascensional Graph, we found out that Saturn would 
be transiting nearly stationary upon the radical Ascendant. This transit 
always originates certain disturbances that it is as well to know befo- 
rehand in order to bring them under our control. The best way of doing 
this is to locate those moments with the utmost possible precision. If 
the ecliptic transit is a lasting one there will certainly be a number 
of them, for every time the body of a planet in the sky forms an ATwith 
an elapsed radical planet of a nature akin to those of the ecliptictran 
sit, a sudden discharge is likely to occur. 


In our example, the Ascensional Graph showed an AT that was likely to 
materialize: a conjunction of Uranus in the sky with the ruler of the 
radical Ascendant. Before undertaking the calculation of the exact time 
of this dangerous AT, we studied the Primary Directions and the current 
Solar Return, and verified that the transit was not related to them. It 


‘was not worth while, therefore, to calculate the AT accurately. But we 


did determine the time of occurrence of the AT to 1 or 2 minutes, since 
that is the precision allowed by the use of the graph. The date and the 
hour, notwithstanding, were not entered up in the register of critical 
days, and the matter was utterly forgotten. 


The 4 months went by, and one day the native climbed on to the marble 
table in the garden to catch hold of a branch of the fig tree,missed it, 
lost his balance and fell down, bumping his head against the ground. 


Nothing happened except for the scare and the dizziness, which lasted 
about 10 or 15 seconds. Then the native came to and looked at his watch. 
We put ourselves at once to the task of calculating the AT, but then, to 
our surprise, recalled that in fact the control had been graphically do 
ne already. The records were looked for out of hand, and they revealed 
to us that thehour of the event tallied to a minute of time withthe one 
formerly established by means of the graph. 


This experience persuaded us that it is possible to calculate in ad- 





What would have happened if we had registered the AT and were on the 
watch for it? Certainly we would have been able to avoid the fall, be- 
cause our experience in such controls has taught us that in these cases 
it is as well to refrain from acting. This would have been enoughto sup 
press the personal factor in the event, because it the native does not 
climb on to the table he cannot fall from it and will not bump his head. 
We made several controls of falls and cycling collisions, and verified 
that if one does not ride under dangerous aspects, neither falls nor sma 
shes occur. 

As was to be expected, the chart of the event was under the E.T. meri 
dian, a fact that always adds to the suprapersonal features of events. 
Indeed, those features may also be brought under control, at least in 
part. 


Of course, it is not worth while to undertake such a calculation when 
a Simple transit is in question. But when the current Solar Return has 
an ecliptic point of aspect with the radical cusp or planet affected by 
the transit, the latter acquires great power. Its force is even greater 
when it coincides with a Primary Direction. In these cases it is aswell 
to find out the AT's that can discharge the latent ecliptic potential. 


Let us see how we can establish those AT's, 


First of all the ecliptic aspect is to be located. Let.us suppose that 
we want to find out the AT's that can materialize while the native is un 
der the following ecliptic aspect: 


Cusp III (r) con). Uranus (e) 


This aspect involves the danger of an accident, so long as the tran— 
Siting planet keeps itself conjunct to the 3rd. cusp (always within clo 
se orb). Let us assume the transit lasts two hours, 


Ascensional graph of a future event ~ 


The layout of this graph is practically the same as explained above, 
but here we work with two different sets of meridians and with the dif- 
ference between them. 


a) Radix graph: it is the same transparent graph described above, of cour 
se transposed to the place of residence. 


b) Future event graph: this is drawn on the blank sheet of the Ascensio 
nal Graph. But here, instead of plotting the positions of an event that 
is yet to come, we shall mark the limit positions determined by the du- 
ration of the ecliptic transit, which was assumed to be of two hours : 


* 


for instance from the 12 h. of a certain day to the 14 h. of the same. 


Of course, only the Moon will show noteworthy changes of longitude and 
latitude. Thus, two limit positions will be plotted, separated by.a spa 
ce of 1°, i.e., the approximate motion of the Moon in two hours. 


Then two sets of upper and lower| meridians are drawn, one for 12h. and 
the other for 14 h. (the respective RAMC's may be established in the u- 
Sual way). 
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By superimposing the transparent sheet on the graph of the future e- 
vent, and slowly moving the former from the 12 h. meridian to the 14 h. 
meridian (i.e., to the left), the AT's are spotted. The researcher must 
note down all AT's that could possibly materialize. The point of the Moon 
should be estimated according to the proportion of time. Of course, the 
three kinds of superpositions explained above must be carried out. 


What comes next is the analysis -one by one~ of each AT. As we stated 
above, a certain connexion must be present between the planets of the e 
cliptic aspect (the radical and the transiting one), and the planets of 
the AT. This connexion may be of several kinds: planet of the ecliptic 
aspect same as the AT one; planet replaced by its ruler; ecliptic and as 
censional planets in the same sign, etc. We do not know all the laws ru 
ling these connexions, but the latter must be evident. Sometimes a radi 
cal close conjunction of the planet of the Radix and the planet of the 
event is enough. 





Once an active AT is located, we may proceed to its exact calculation. 
The formula is derived from the law of events, namely: 


MD (t) _ MD (e) 
SA (r) SA (e) 
We have therefore: 
MD (x) 


MD (e) = SA (e) and RAMC(e) = tRA(e)*t MD(e) 


SA (r) 


‘In this way the RAMC's of the future events are obtained most accuré- 
tely, and of course the local time of occurrence. | 


The researchers will be particularly drawn towards this field, becau- 
se they are conversant with the operations to be done, and are led by 
their inquiring minds to broaden the horizons of the control of events 
in behalf of mankind. * 
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Pol 05,4 1] 65 }€ 28 54,6 G 03 13,3 46,79 II 03 02,7 22} 57 | v8 
01 05,9 1] 66 28 54,1 03 27,2 32,8 03 24,4 22) 57 
01 06,4 1] 66 28 53,6 03 41,4 18,6 03 46,3 22| 57 
01 06,9 1{ 67 28 53,1 03 55,8 | 04,2 04 08,3 22| 58 
01 07,4 il 67 28 52,6 04 10,4 49,6 04 30,6 22| 58 
01 08,0 1] 68 28 52,0 04 25,2 34,8 Ui 53,0 23} 58 
01 08,5 1] 68 28 51,5 04 40,2 19,8 U5 15,7 23] 58 
01 09,1 1! 69 23 50,9 04 55,5 04,5 05 38,5 23 | 53 
01 09,6 1] 70 28 50,4 05 11,1 ! 48,9 06 01,7 23| 58 
01 10,2 1; 70 28 49,8 05 26,9 ; 33,1 06 25,0 24] 58 
01 10,8 1 | 28 49,2 05 43,0 17,0 06 48,6 24] 58 
{ o1 11,4 1{ 71 28 48,6 05 59,5 09,5 07 12,6 24{ 58 
; Ol 12,0 i} 72 28 48,0 06 16,3 43,7 07 36,8 24} 59 
i » Ol 12,7 1} 73 28 47,3 06 33,4 26,6 0&8 01,3 25 | 69 
A 01 13,3 lt 73 28 46,7 06 50,9 v9, 1 08 26,2 25} 59 
01 14,0 1| 74 28 46,0 07 08,8 51,2 03 51,5 26} 59 
} 01 14,7 1] 75 28 45,3 07 27,1 32,9 09 17,1 26; 59 
‘1 01 15,4 1] 75 28 44,6 07 45,9 14,1 09 43,2 26 | 59 
01 16,1 1| 76 28 43,9 08 05,1 64,9 10 09,6 27 | 59 
i 01 16,9 1) 77 28 43,1 08 24,9 | 35,1 10 36,6 27] 59 
I. 01 17,6 1| 78 28 42,4 08 2 14,8 11 04,0 28] 59 
$. 01 18,5 1} 78 28 41,5 09 06,0 54,0 11 31,9 28 | 59 
i 01 19,3 1} 79 28 40,7 09 27,5 32,5 12 00,3 29 | 59 
oa 01 20,1 1| 80 28 39,9 09 49,6 10,4 12 29,3 30| 59 
(| 01 21,0 1{ 81 28 39,01 10 12,4 47,6 12 58,9| 30] 59 
01 21,9 1| 82 28 38,1 10 35,9 24,1 13 29,1 31] 59 
01 22,9 1} 83 28 37,1 11 00,2 59,8 14 00,0 31 | 59 
} 01 23,9 1} 84 28 36,1 11 25,3 34,7} 14 31,5 32] 60 
01 26,0 1] 85 28 35,0 11 51,3 08,79 15 03,8 33 | 60 
pot 01 26,1 | 1} 86 | 28 33,9 12 18,2 41,8 15 36,9 34] 59 
i 01 27,2 1} 87 28 32,8 12 46,2 13,8 16 10,8 35] 59 
: , 01 28,4 1{ 88 28 31,6 | 13° 15,2 } 44,8 16 45,5 36! 59 
; 01 29,7 1{ 90 28 30,3 13. 45,4 14,6 17 21,2 37 | 59 
I 01 31,0 1] 91 28 29,0 14 16,9 43,1 17 57,8 38 | 59 
| 01 32,4 2} 92 28 27,6 14 49,7 10,3 18 35,4 39 | 59 
he 01 33,9 2| 94 28 26,1 15 23,9 36,1 19 14,1 40 | 59 
‘ Ol 35,5 2| 95 28 24,5 15 59,8 | 00,2 19 53,9 41} 59 
01 37,1 2} 97 28 22,9 16 37,3 22,7 20 35,0 42} 59 
01 38,9 2{ 99 28 21,1 17 16,6 43,4 21 17,3 44 | 58 
Ol 40,8 21 101 28 19,2 17 57,9 02,1 22 00,9 45 | 58 
01 42,8 2} 103 | 28 17,2 18 es 18,7 22 45,9 46 | 58 
01 44,9 2] 105 | 28 15,1 19 27,0 48 | 81 10 33,0 23 32,4 48} 58 
01 47,3 21 107 28 12,7 20 15,3 51] 81 09 44,7 24 20,5 50] 58 
01 49,8 3} 110 28 10,2 21 06,3 54 | 82 08 53,7 25 10,3 52] 57 
01 52,5 3] 112 28 07,5 22 00,3 57 | 82 07 59,7 26 01,9 53. | 57 
01 55,4 3] 115 28 04,6 22 57,6 |]B101] 82 07 02,4 26 55,3 55 | 56 
01 58,7 3] 118 28 01,3 23 58,5 1B105| 83 06 01,5 27 50,8 57 | 56 
02 02,2 4| 122 27 57,8 25 03,4 |B109} 83 04 56,6 28 48,3 | 100] 55 
| 02 06,1 4| 126 27 53,9 26 12,6 |B114/ 83 03 47,4 29 48,1 102 | 55 
4 02 10,4 5} 130 27 49,6 27 26,5 1B119{ 84 02 33,58 %00 50,2 | 105] 54 | # 
tj 50 02 15,3 5} 135 27 44,7 28 45,7 |B125| 84 01 14,3 01 54,9 | 107 | 54 
| 51 02 20,7 6| 140 27 39,3 [| WH oc 10,7 |B131| 84 | v8 29 49,3 03 02,2 | 110] 53 
r 52 02 26,9 7 ae 27 33,1 01 22,1 1B1 38] 83 28 17,98 04 12,4 |] 133 | 52 
i 53 02 33,9 g8| 154 27 26,1 03 20,5 |1B146! 83 26 39,5 05 25,5 116] 51 
u 54 02 42,1 9 162 | 27 17,9 05 06,7 |B155{ 82 24 53,3 06 41,8 120) 50 
55 02 51,6 11} 171 27 08,4 07 01,5 |B 204] 981 22 58,5 08 01,4} 123 | 49 
56 03 02,9 14} 182 26 57,1 09 05,8 [|B 215] 80 | 20 54,2 09 24,5 127 | 48 
( 57 03 16,6 |B 17/B196 26 43,4 11 20,5 {B227]| 78 18 39,5 10 51,3 131 | 47 
" 58 03 33,4 |B 214B212 26 26,6 13 46,6 |B238 | 76 16 13,4 12 22,0 135 | 45 
59 03 54,6 |B 281B 2332 26 05,4 16 25,1 {B252] 74 13 34,9 13 56,8 339 | 44 
2 60 O04 22 Cc 38 {Cc 260 25 38 19 17,0 |C 366] 70 10 43 15 36 143) 42 
= 61 05 00 Cc 53 {Cc 296 25 00 22 23 jC 3221 66 07 37 17 19 Las | 41 
| 62 05 53 C 124 /c 348 24 07 25 45 C337] 61 04 15 19 08 | 
7 63 07 17 = |C 227 4c 425 22 43 29 22 jC352] 55 00 38 21 00 
: 64 09 44 I> § 27 |C 556 20 16 % 03 14 C408 | 49 wv” 26 46 22 58 
7 65 15 11 D-20 55 ID 808 14 49 07 22 C4221 41 22 38 25 01 
66 % 06 06 1997 05 ID1196 | se 23 54 11 44 C433} 33 18 16 27 09 
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0 45,2 55 wv 27 14,88 & 60 47,2 Wy 29 12,83 WH 00 57,2 29 02,8 
1 09,0 55 26 51,0 01 08,2 21 . 28 51,8 01 09,6 a 28 50,4 
2 32,9 24) 55 26 27,1 01 29,0 21| 57 28 31,0 01 21,7 12| 62 28 38,3 
3 56,7 24) 55 26 03,3 01 49,6 21| 57 28 10,4 01 33,8 12} 62 28 26,2 
4 20,6 24| 55 25 39,4 02 10,2 20| 57 27 49,8 01 45,6 12] 61 28 14,4 
5 44,5 24; 55 25 15,5 02 30,6 20; 57 27 29,4 01 57,4 12| 61 28 02,6 
6 08, 4 24| 55 24 51,6 02 51,0 20| 57 27 09,0 02 09,1 11} 61 27 50,9 
7 32,4 24) 55 24 27,6 03 11,2 20| 56 26 48,8 02 20,6 11} 60 27 39,4 
8 56,5 24) 55 24 03,5 03 31,4 20| 56 26 28,6 02 32,1 11} 60 27 27,9 
9 20,6 24) 55 23 39,4 03 51,6 20} 56 26 08,4 02 43,4 11{ 60 27 16,6 
0 44,9 24) 55 23 15,1 04 11,7 20) 56 25 48,3 02 54,7 11/ 59 27 05,3 
09,2 24| 55 22 50,8 04 31,7 20| 56 25 28,3 03 05,9 11]/ 59 26 54,1 
33,7 25} 54 22 26,3 04 51,7 20} 55 25 08,3 03 17,1 11/ 58 26 42,9 
58,3 25) 54 22 01,7 05 11,8 20] 55 24 48,2 03 28,1 11|/ 58 26 31,9 
23,1 25| 54 21 36,9 05 31,8 20| 55 24 28,2 03 39,1 11{ 58 26 20,9 
48,0 25} 54 21 12,0 05 51,8 20| 55 24 08,2 03 50,1 11] 57 26 09,9 
13,1 25| 54 20 46,9 06 11,8 20} 54 23 48,2 04 01,1 1i|] 57 25 58,9 
38,4 251 54 20 21,6 06 31,9 20} 54 23 28,1 04 12,0 11] 57 25 48,0 
03,9 26} 54 19 56,1 06 52,1 20} 54 23 07,9 04 22,8 11| 56 25 37,2 
29,7 26| 54 19 30,3 07 12,2 20| 54 22 47,8 04 33,7 11| 56 25 26,3 
55,6 26) 54 19 04,4 07 32,4 20! 53 22 27,6 04 44,5 11| 56 25 15,5 
21,9 26] 53 18 38,1 07 52,7 20} 53 22 07,3 04 55,4 11| 55 25 04,6 
48,3 27| 53 18 11,7 08 13,1 20! 53 21 46,9 05 06,2 13| 55 24 53,8 
15,1 27; 53 17 44,9 08 33,6 21/ 53 21 26,4 05 17,1 11]; 54 24 42,9 
42,2 27; 53 17 17,8 08 54,2 21) 52 21 05,8 05 27,9 11| 54 24 32,1 
09,6 28] 53 16 50,4 09 14,9 21} §2 20 45,1 05 38,8 11] 54 24 21,2 
37,4 28} 53 16 22,6 09 35,7 21} 52 20 24,3 05 49,7 11| 53 24 10,3 
05,5 29| 52 15 54,5 09 56,7 21!) 52 20 03,3 06 00,6 11! 53 23 59,4 
34,1 29| 52 15 25,9 10 17,9 21| 51 19 42,1 0 11,6 1i| 52 23 48,4 
03,0 29] 52 14 57,0 10 39,2 21} 51 19 20,8 06 22,6 11| 52 23 37,4 
32,3 | 30} 52 14 27,7 11 00,7 22! 51 18 59,3 06 33,6 11| 52 23 26,4 
02,1 | 30} 52 13 57,9 11 22,4 221 50 18 37,6 06 44,8 11} 52 23 15,2 
32,4 31; 51 13 27,6 11 44,3 22| 50 18 15,7 06 55,9 11/51 23 04,1 
03,2 31] 51 12 56,8 12 06,5 22; 50 17 53,5 07 07,2 11/ 50 22 52,8 
34,6 32; 51 12 25,4 12 28,9 23| 49 17 31,1 07 18,5 11{ 50 22 41,5 
06,4 32) 51 11 53,6 12 51,5 23| 49 17 (08,5 07 30,0 11} 50 22 30,0 
38,9 33(/ 50 11 21,1 13 14,5 23) 49 16 45,5 07 +41,5 12] 49 22 18,5 
12,0 34} 50 10 48,0 13 37,7 23! 48 16 22,3 07 53,1 12|/ 49 22 06,9 
45,8 34| 50 10 14,2 14 01,2 24] 48 15 58,8 08 04,9 12|/ 48 21 55,1 
20,2 35| 49 09 39,8 14 25,1 24| 47 15 34,9 08 16,7 12| 48 21 43,3 
55,4 36] 49 09 04,6 14 49,3 25| 47 15 10,7 08 28,7 12} 48 21 31,3 
31,3 37; 49 08 28,7 15 13,9 25] 47 14 46,1 08 40,8 12; 47 21 19,2 
08,0 38} 48 07 52,0 15 38,9 25] 46 14 21,1 08 53,1 12] 47 21 06,9 
45,6 38; 48 07 14,4 16 04,3 26| 46 13 55,7 09 05,5 13| 46 20 54,5 
24,0 39} 47 06 36,0 16 30,1 261 45 13 29,9 09 18,2 13| 46 20 41,8 
03,4 40| 47 05 56,6 16 56,4 27| 45 13 03,6 09 30,9 13| 45 20 29,1 
43,7 41) 47 05 16,3 17 23,2 27! 45 12 36,8 09 43,9 13] 45 20 16,1 
25,1 42| 46 04 34,9 17 50,5 28| 44 12 09,5 09 57,1 13| 44 20 02,9 
07,6 44) 45 03 52,4 18 18,3 28| 44 11 41,7 10 10,5 i4| 44 19 49,5 
51,2 45| 45 03 08,8 18 46,7 29| 43 11 13,3 10 24,1 14] 43 19 35,9 
36,0 46| 44 02 24,0 19 15,7 30} 43 10 44,3 10 38,0 14! 43 19 22,0 
22,1 47| 44 01 37,9 19 45,4 30} 42 10 14,6 10 52,1 14{| 42 19 07,9 
09,5 49| 43 00 50,5 20 15,7 31} 42 09 44,3 11 06,5 15| 42 18 53,5 
58,3 50| 43 00 01,7 20 46,8 32| 41 09 13,2 11 21,2 15! 41 18 38,8 
48,5 52] 42 Mm 29 11,5 21 18,6 33| 40 08 41,4 1! 36,2 15+ 41 18 23,8 
40,3 53] 41 28 19,7 21 51,2 33| 40 08 08,8 11 51,5 16| 40 18 08,5 
33,8 55| 40 27 26,2 22 24,6 34] 39 07 35,4 12 07,2 16| 40! 17 52,8 
28,9 57| 40 26 31,1 22 58,9 35; 39 07 01,1 12 23,2 16| 39 17 36,8 
25,9 59| 39 25 34,1 23 34,2 36{ 38 06 25,8 12 39,6 17| 38 17 20,4 
24,8 101] 38 24 35,2 24 10,4 37! 37 05 49,6 12 56,5 17| 38 17 03,5 
26 103) 37 23 34 24 48 38] 36 05 12 13 14 18) 37 16 46 
29 105] 36 22 31 25 26 40| 36 04 34 13 32 18} 36 16 28 
34 1 07| 35 21 26 26 06 40} 35 03 54 13 50 19; 36 16 10 
4] 110] 34 20 19 26 46 43| 35 03 14 14 09 19} «35 15 51 
51 113} 33 19 09 27 29 43} 33 02 31 14 28 20| 34 15 32 
04 115} 31 17 56 28 12 45! 33 01 48 14 48 20} 33 15 12 
19 117] 30 16 41 28 57 46| 32 01 03 15 08 21) 33 14 52 
02 30 15 58 29 23 31 00 37 15 20 33 14 40 
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(P 04 21,5 2 65| }€ 25 38,5 t% 06 19,4 15} 62 wm 23 «640,68 IE 05 53,6 22 | 57 | V8 24 06,4 
04 23,5 2 66 25 36,5 06 34,4 15 | 62 23 25,6 06 15,7 22 | 57 23 44,3 
04 25,5 2 66 25 34,5 06 49,7 15 { 62 23 10,3 06 38,0 22 { 67 23 22,0 
04 27,6 2 67 25 32,4 07 05,1 16 | 63 22 54,9 07 00,5 23 | 57 22 59,5 
04 29,7 , 2 67 25 30,3 07 20,8 16 | 63 22 39,25 07 23,2 23 | 57 22 36,8 
04 31,8 2 68 25 28,2 07 36,7 16 | 63 22 23,34 07 46,0 23.) 57 22 14,0 
04 34,0 2 68 25 26,0 | 07 52,8 16 | 64 22 07,2 08 09,0 23 | 57 21 51,0 
04 36,2 2 69 25 23,8 08 09,2 17 | 64 21 50,3] 08 32,3 23.1 457 21 27,7 
04 38,4 2 70 25 21,6 08 25,9 17 | 64 21 34,1 08 55,7 21) 58 21 04,3 
04 40,8 2 70 25 19,2 08 42,9 17 | 65 21 17,1 09 19,4 24 | 58 20 40,6 
04 43,1 2 71 25 16,9 09 00,1 18 | 65 20 59,9 09 43,4 24 | 58 20 16,6 
t, ; 
. 11 04 45,5 2 71 25 14,5 09 17,7 18 | 66 20 42,34 10 07,6 24 | 58 19 52,4 
12 04 48,0 2 72 25 12,0 09 35,7 18 | 66 20 24,3 10 32,1 25] 58 19 27,9 
13 04 50,5 3 73 25 09,5 09 54,0 19 | 66 20 06,0 10 57,0 25 | 58 19 03,0 
j 14 04 53,1 3 73 25 06,9 10 12,7 19 | 67 19 47,3§ 11 22,1 25 | 58 18 37,9 
: 15 04 55,8 3 14 25 04,2 10 31,8 19 | 67 19 28,2 11 47,6 26 | 58 18 12,4 
16 04 58,6 3 74 25 01,4 10 51,3 20 | 67 19 08,7§ 12 13,5 26 | 58 17 46,5 
: 17 05 01,4 3 75 24 58,6 11 11,3 20 | 68 18 48,7§ 12 39,8 27 | 58 17 20,2 
18 05 04,3 3 76 24 55,7 11 31,8 21 | 68 18 28,2 13 06,4 27 | 58 16 53,6 
19 05 07,3 3 17 24 52,7 11 52,8 22 | 69 18 07,2 13 33,5 28} 58 16 26,5 
20 05 10,4 3 77 24 49,6 12 14,4 22 | 69 17 45,6 14 01,1 28 | 58 15 58,9 
21 05 13,6 3 78 24 46,3 12 36,5 23 | 69 17 23,5 14 29,1 29 | 58 15 30,9 
22 05 16,9 3 79 24 43,1 12 59,3 23 | 70 17 00,7 14 57,7 29 | 58 15 02,3 
23 05 20,4 3 80 24 39,6 13 22,7 24 | 70 16 37,3 15 26,7 30 | 59 14 33,3 
24 05 23,9 4 81 24 36,1 13 46,8 25 | 71 16 13,2 15 56,4 30 | 59 14 03,6 
25 05 27,6 4 B2 24 32,4 14 11,7 26 | 71 15 48,3§ 16 26,6 31 | 59 13 33,4 
26 05 31,5 4 83 24 28,5 14 37,3 26 | 71 15 22,7} 16 57,5 31 | 59 13° 02,5 
27 05 35,5 4 84 24 24,5 15 03,8 27! 72 14 56,2 17 29,0 32 | 58 12 31,0 
’ 28 05 39,7 4 85 24 20,3 15 31,2 28 | 72 14 28,8 18 01,3 33) 58 11 58,7 
29 05 44,0 5 86 24 16,0 15 59,6 29 | 73 14 00,4 18 34,2 34 | 58 11 25,8 
30 05 48,6 5 87 24 11,4 16 29,0 30 | 73 13 31,0 19 08,0 34 | 58 10 52,0 
31 05 53,4 5 BR 24 06,6 16 59,5 32) 73 13 00,5 19 42,5 35 | 58 |° 10 17,5 
32 05 58,4 5 89 24 01,6 17 31,1 33 | 74 12 28,9 20 18,0 36 | 58 09 42,0 
33 06 03,7 6 91 23 56,3 18 04,0 34 | 74 12 56,0 20 54,3 37 | 58 09 05,7 
34 06 09,3 6 92 23 50,7 ¥ 18 38,3 36 | 75 11 21,7 21 31,6 38 | 58 08 28,4 
35 : 06 15,1 6 93 23 44,9 19 14,0 37 | 75 10 46,0 22 09,9 39 | 58 07 50,1 
36 06 21,4 6 95 23 38,6 19 51,3 39 | 76 10 08,7 22 49,3 40 | 58 07 10,7 
37 06 27,9 q 97 23 32,1 20 30,3 41 | 76 09 29,7 23 29,8 42 | 57 06 30,2 
38 06 35,0 7 98 23 25,0 21 11,1 43 | 76 08 48,9 24 11,5 43 | 57 05 48,5 
39 06 42,5 8! 100 23 17,5 21 53,8 45 | 77 08 06,2 24 54,5 44 | 57 05 05,5 
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18 35 
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18 54 
18 54 
18 54 
18 54 
18 53 
18 53 
18 53 
18 52 
18 52 
18 52 
19 52 
19 51 
19 51 
19 50 
19 50 
19 50 
19 49 
20 49 
20 49 
20 48 
20 18 
21 48 
21 47 
21 47 
22 46 
22 46 
22 45 
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23 45 
23 44 
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228 | 162 OA _ 198 
Pe far bone pots | 
ae eee Le On 
Wy 20 26,49 TP 10 29,9 9/ 64 | 219 30,1 
20 07,4 10 38,5 8 | 64 19 21,5 
19 48,5 10 46,9 8 | 63 19 13,1 
19 29,8 10 55,2 8 | 63 19 04,8 
19 11,3] 11 03,5 8 | 62 18 56,5 
18 52,9 11 11,6 8| 62 18 48,4 
18 34,6 11 19,6 8 | 62 18 40,4 
18 16,4 11 27,6 81 61 18 32,4 
17 58,24 11 35,5 8} 61 18 24,5 
17 40,2 11 43,3 8 | 60 18 16,7 
17 22,3 1) 51,1 81 60 18 08,9 
17 04,4 11 58,8 8 | 60 18 01,2 
16 46,5 12 06,4 8 | 59 17 53,6 
16 «28,7 12 14,0 8 | 59 17 46,0 
16 10,9] 12 21,6 8 | 58 17 38,4 
15 53,24 12 29,1 7/1 58 17 30,9 
15 35,4 12 36,6 7] 58 17 23,4 
15 17,7 12 44,0 71 57 17 16,0 
14 59,9 12 51,4 7 |) 57 17 08,6 
14 42,2 12 58,9 71) 56 17 01,1 
14 24,4 13 06,2 71 56 16 53,8 
14 06,6 13 13,6 71 56 16 46,4 
13 48,7 13 21,0 71 55 16 39,0 
13 30,8 13 28,4 7/1 55 16 31,6 
13 12,8 13 35,8 7 | 54 16 24,2 
12 64,7 13 43,1 7} 54 16 16,9 
12 36,5 13 50,5 71 54 16 09,5 
12 18,2 13 58,0 71 53 16 02,0 
11 59,9 14 05,4 71 53 15 54,6 
ll 41,3 14 12,8 7} 52 15 47,2 
11 22,7 14 20,3 8 | 62 15 39,7 
11 03,9 14 27,9 8 | 52 15 32,1 
10 45,0 14 35,4 8 | 51 15 24,6 
10 25,9 14 43,0 8 | §1 15 17,90 
10 06,6 14 50,7 8 | 50 15 09,3 
09 47,1 14 58,4 8 | 50 15 01,6 
09 27,4 15 06,2 8 | 49 14 53,8 
09 07,4 15 14,0 8} 49 14 46,0 
08 47,3 15 21,9 8 | 49 14 38,1 
08 26,8 15 29,9 8 | 48 14 30,1 
08 06,1 15 37,9 8 | 48 14 22,1 
07 45,2 15 46,1 8 | 47 14 13,9 
07 23,9 15 54,3 8 | 47 14 05,7 
07 02,2 16 02,7 8 | 46 13 57,3 
06 40,3 16 11,1 9 | 46 13 48,9 
06 17,9 16 19,7 9 | 45 13 40,3 
05 55,3 16 28,4 9 | 45 13 31,6 
| 05 32,1 16 37,2 9 | 44 13 22,8 
05 08,6 16 46,2 9 | 44 13 13,8 
04 44,6 16 55,3 9 | 43 13 04,7 
04 20,1 17 04,5 9 | 43 12 55,5 
03 55,1 17 14,0 10 | 42 12 46,0 
03 29,6 17 23,6 10 | 42 12 36,4 
03 03,5 17 33,4 10} 41 12 26,6 
02 36,8 17 43,4 10 | 41 12 16,6 
02 09,5 17 53,6 10 | 40 12 06,4 
01 41,5 18 04,1 11 | 40 11 55,9 
01 12,8 18 14,7 11] 39 11 45,3 
00 43,3 18 25,7 11 | 38 11 34,3 
00 13,1 18 36,9 11: 38 11 23,1 
2 29 42 18 48 12 | 38 11 12 
29 10 19 00 12 | 37 11 00 
28 37 19 12 13 | 36 10 48 
28 03 19 25 13 | 35 10 35 
27 28 19 38 13} 34 10 22 
26 52 19 51 14 | 34 10 09 
26 15 20 05 12 | 32 09 55 
25 52 20 12 33 a9 AR 
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7 ae See a een ee ee ee are ee 
| 0 SP 14 07,5 6 65| %€ 15 52,5 G15 28,0 18; 60 | 14 32,08 IT 14 19,9 
1 14 13,8 6 65 15 46,2 15 45,8 18] 60 14 14,2] 14 43,0 17,! 
7 2 14 20,3 q 66 15 39,7 16 03,9 18} 61 13 56,1 15 06,3 53,' 
tl 3 14 26,9 7 66 15 33,1 § 16 22,2 18| 61 13 37,8 15 29,7 ; 
| 4 14 33,5 7 67 15 26,5 16 40,6 19{ 61 13 19,4 15 53,2 06,1 
5 14 40,3 7 67 15 19,7 16 59,4 19] 61 13 00,6 16 16,9 ; 
6 14 47,3 7 68 15 12,7 17 18,4 19] 62 12 41,6 16 10,7 : 
7 14 54,3 7 68 15 05,7 17 37,6 19} 62 12 22,4 17 04,7 ; 
8 15 01,5 7 69 14 58,5 17 57,1 20] 62 12 02,9 17 28,9 31,) 
9 15 08,9 7 69 14 51,1 | 18 17,0 20} 62 11 43,0 17 53,2 06, 
10 15 16,4 8 70 14 43,6 18 37,1 20 «63 11 22,9 18 17,8 ‘ 
11 15 24,0 8 : 14 36,0 | 18 57,6 21: 63 11 02,4 18 42,6 7,4 
| 12 15 31,9 8 71 14 28,1 § 19 18,5 | 63 10 41,5 19 07,6 2,4 
13 15 39,9 8 71 14 20,1 £ 19 39,7 22| 64 10 20,3 19 32,9 10 27,1 
14 15 48,2 8 72 14 11,8 § 20 01,3 22! 64 09 58,7 19 58,4 10 01,6 
15 15 56,7 9 73 14 03.3 J 20 23,3 29 | 64 09 36,7 20 24,3 09 35,7 
16 16 05,4 9 73 13° 54,6 § 20 45,8 20 | 64 09 14,2 20 505 09 09,5 
17 16 14,3 9 74 13 45,7 21 08,8 23] 65 08 51,2 21 169 08 43,1 
18 16 23,5 9 75 13 36,5 § 21 32,2 24] 65 08 27,8 21 43,8 08 16,2 
19 16 33,0 10 75 13 27,0 § 21 56.2 25 | 65 08 03,8 22 110 07 49,0 
20 16 42,8 10 76 13 17,2 § 22 20,8 25 | 65 07 39,2 22 38,6 O07 21,4 
nee 21 16 52,9 10 77 13 07,1 § 22 45 9 26 | 66 07 14,1 23 06,6 06 53,4 
22 17 03,3 11 77 12 56,7 } 23 11,7 6 | 66 06 48,35 23 35,0 06 25,0 
; 23% 17 14,1 11 78 12 45,9 4 23 38,1 "7 | €6 06 21,98 24 03,9 05 56,1 
a 24 17 25,3 12 79 12 34,7 § 24 05,3 2e | 66 65 54,7 24 32,3 05 26,7 
a 25 17 36,9 12 80 12 23,1 § 24 33,2 29 | 67 05 26,8 25 03,2 04 56,8 
: 26 17 49,0 12 81 12 11,0 % 25 01,8 30 | 67 04 58,2 25 33,7 04 26,3 
27 18 01,5 13 82 11 58,5 25 31,4 30 | 67 04 28,68 26 04,7 03 55,3 
28 18 14,6 14 82 11 45,4 § 26 01,8 31 | 67 03 58,25 26 36,2 03 23,8 
| 29 18 28,2 14 83 11 31,8 § 26 33,1 #2) 68 03 26,9] 27 08,5 02 51,5 
30 18 42,4 15 84 11 17,6 § 27 05,5 ‘31 68 02 54,5] 27 41,3 02 18,7 
t 2 
| 31 18 57,3 16| 85 11 02,7 ¥ 27 38,9 35 | 68 02 21,1] 28 14,9 01 45,1 
32 19 12,9 16 86 10 47,1 3 28 13,5 36 | 68 01 46,5 28 49,2 01 10,8 
33 19 29,3 17 88 10 30,7 ; 28 49,3 37 | 38 01 10,7§ 29 24,3 00 35,7 
34 19 46,5 18 89 10 13,5 29 26,4 28} 69 00 33,6§ % 00 00,2 # 29 59,8 
35 20 04,7 19; 90 09 55,3 # IT 00 04,8 40} 69 | V8 29 55,2 00 37,0 29 23,0 
| 36 20 23,8 20 91 09 36,2 § 00 44,7 41 | 69 29 15,3 Ol 14,6 39 | 54 28 45,4 
37 20 44,1 21 93 09 15,9 Ol 26,2 43 | 69 28 33,88 01 53,2 40} 54 | ° 28 06,8 
. 38 21 05,6 23 94 08 54,4 | 02 09,4 45] 69 27 50,6] 02 32,8 } 41 | 54 27 27,2 
39 21 28,4 24 95 08 31,6 J 02 54,4 47} 69 27 05,6 03 13,4 42] 54 26 46,6 
40 21 52,7 26 97 08 07,3 03 41,3 49 | 69 26 18,7 03 55,2 43) 53 26 04,8 
| 4] 22 18,7 28 99 07 41,3 § 04 30,3 51 {| 69 25 29,7 04 38,1 44 | 53 25 21,9 
42 22 46,5 30 | 106 07 13,5 & 05 21,5 54 | 69 24 38,5 05 22,3 45 | 53 24 37,7 
43 23 16,3 321 103 06 43,7 § 06 15,1 56 | 69 23 44,9 | 06 07,7 47] 52 23 52,3 
44 23 48,5 35 | 104 0% 11,5 07 11,2 59 |! 69 22 18,8 06 54,6 48 | 52 23 05,4 
45 24 23,2 38 | 107 05 36,8 08 10,0 1024 69 21 50,0} 07 42,8 50 | 51 22 17,2 
46 25 00,9 |B 411] 109 04 59,1 09 11,9 105 | 69 20 48,1 08 32,6 51 | 51 21 27,4 
47 25 42,0 j/B 45] 111 04 18,0 10 16,9 |B 108 | 69 19 43,1 09 24,0 53 | 50 20 36,0 
48 26 26,9 |B 49] 114 03 33,1 11 25,3 |B112] 68 18 34,75 10 17,1 55 | 50 19 42,9 
49 27 16,3 |B 54] 116 02 43,7 § 12 37,4 |B 116] 68 1% 22,64 11 12,0 57 | 49 18 48,0 
50 28 10,7 1B 100} 119 01 49,3 13 53,5 |B120] 67 16 06,5 12 08,7 |° 59] 49 17 51,3 
51 29 11,1 |B 107{| 123 00 48,9 15 13,9 {B125} 67 14 46,1 13 07,5 | 101 | 48 16 52,5 
52 G 00 18,5 1B 116} 126] SM 29 41,5 16 38,9 |B1 30] 56 13 21,1 14 08/3 103] 47 15 5],7 
53 01 34,1 |B 125] 130 28 25,9 18 08,8 |B1 35] 65 11 51,25 15 11,3 | 105 | 46 14 48,7 
54 02 59,6 |B 137} 133 27 00,4 19 44,1 |B141 | 64 10 15,9§ 16 16,7 | 108 | 46 13 43,3 
55 04 37,0 |B 152/B 137 25 23,0 21 25,1 |B1471 63 08 34,9] 17 24,5 | 110] 45 12 35,5 
56 06 28,7 |B 209]B 141 23 31,3 23 12,2 |B154] 61 06 47,8 18 34,9 | 113] 44 11 25,1 
57 08 38,0 |B 2 31|B 146 21 22,0 25 06,9 |B201! 60 04 54,1 19 47,9 | 116] 43 10 12,1 
58 11 09,1 |B 258 {B 149 18 50,9 27 06,6 |B 208] 58 02 53,4 21 03,9 | 119} 42 08 56,1 
59 14 07,3 |B 3 32)B 153 15 52,7 29 14,6 |B216] 55 00 45,4 22 22,8 | 1 22) 40 07 37,2 
60 17 39 jC 415|/C 155 12 21 % 01 3 224} 52 x 28 29 23 45 1 25] 39 06 15 
61 21 54 5 08|{C 155 08 06 03 55 232] 50 26 05 25 10 129 | 38 04 50 
62 27 02 #=|C 614/C 152 02 58 06 27 241 {| 47 23 33 26 39 132) 36 03 21 
63 Tl 03 16 [IC 731}C142| Y$ 26 44 09 08 250] 43 20 52 28 11 1 36 | 35 Q1 49 
64 10 47 |C 854/C1% 19 13 11 58 259 | 39 18 02 29 47 140 | 34 00 13 
65 19 41 [|Clolilc 94 10 19 14 57 307 | 35 15 03 G& 01 27 143 | 32 | Wy 28 33 
66 29 52 1054j}C 53 00 08 18 O4 312} 30 11 56 03 10 147 | 31 26 50 
66 33,6§ % 05 58 28 | x” 24 02 19 52 28 10 08 04 10 30 25 50 
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6311 57,5 23 | 56 #18 02,5 § & 10 32,9 19 | 59 | My 19 27,1 § 1) 11 34,2 8 | 64 | 218 25,8 
12 21,0 23 | 55 17 39,0 10 51,7 19 | 59 19 08,3 | 11 42,3 8 | 64 18 17,7 
12 44,3 23 | 55 17 15,7 11 10,3 18 | 59 18 49,7 1) 59,3 8 | 63 18 09,7 
13 07,7 23 | 55 16 52,3 11 28,7 18 | 59 18 31,33 11 58,2 8 | 63 18 01,8 
13 30,9 23} 55 16 29,1 11 47,1 18 | 58 18 12,9 12 96,0 8 | 63 17 54,0 
13 54,2 23] 55 | 16 05,8 12 05,2 18 | 58 17 54,8 12 13,7 8 | «2 17 46,3 
14 17,5 23} 55 15 42,5 12 23,3 18 | 58 17 36,7 12 23,3 8 | 62 17 38,7 
14 40,7 23) 55 15 19,3 12 41,2 18 | 58 17 18,8 12 28,9 7 | 61 17 31,1 
15 04,0 23 | 55 14 56,0 12 59,1 18 | 57 17 00,9 12 36,4 7 | 61 17 23,6 
15 27,3 23 | 55 14 32,7 § 13 16,8 | 18 | 57 16 43,2 12 43,8 7 1 60 17 16,2 
15 50,6 23 | 55 14 09,4 | 13 34,5 18 | 57 16 25,5 | 12 51,1 7 | 60 17 08,9 
B 
16 14,1 23 | 54 13 45,9 | 13 52,2 17 | 57 16 07,8 12 58,4 7 | 60 17 01,6 
16 37,5 24 {| 54 13 22,5 14 09,7 18 | 56 | 15 50,3 13 05,6 7 | 59 16 54,4 
17 01,1 24( 54 12 58,9 14 27,3 17 | 56 15 32,7 13 12,8 7 | 59 16 47,2 
17 24,7 241 54 12 35,3 14 44,8 17 | 56 | 15 15,2 13. 20,0 7 | 58 16 40,0 
17 48,4 24) 54 12 11,6 § 15 02,2 | 17 | 55 14 57,3 13 27,1 7 | 58 16 32,9 
18 12,3 24) 54 11 47,7 &§ 15 19,7 | 17 | 55 | 74 40,3 13 34,2 7 | 58 16 25,8 
18 36,3 24 | 54 11 23,7 & 15 37,3! 17 | 55 14 22,8 13 41,2 71 57 16 18,3 
19 00,4 24) 53 10 59,6 | 15 51,6 17 55 li 05,4 13 48,3 7} 57 + #416 11,7 
19 24,7 24 | 63 10 35,3 | 18 12,1 17 | 34 13 47,9 13 55,3 7 1 56 16 04,7 
19 49,2 | 25 |] 53 | 10 10,8 § 16 29,6 17 | 54 13. 30,4 14 02,3 7 | 56 15 57,7 
20 13,8 25] 53 99 16,2 16 47,1 18 | 54 13 12,9 14 09,3 7 | 56 15 50,7 
20 38,7 25 | 53 v9 21,3 § 17 04,7 18 | 53 12 55,2 14 16,2 7 | 55 15 43,8 
21 03,7 a6 53 08 58,3 | 17 22,3 18 | 53 ! 12 37,7 14 23,2 7 | 55 15 36,8 
“21 29,0 261 52 08 31,0 17 40,0 18 | 563 12 20,0 14 30,2 7 1 54 15 29,8 
21 54,6 | 26 | 52 08 05,4 | 17 57,8 18 | 52 12 02,2 14 37,2 7 | 54 15 22,8 
22 20,4 | 26 | 52 07 39,6 § 18 15,7 18 | 52 11 44,3 14 44,2 7 | 54 15 15,8 
22 46,4 | 26 | 52 | 7 13,6 | 18 33,6 18 | 52 1] 26,4 14 51,2 7 | 53 15 08,8 
23 12,8 27 | 51 | 06 47,2 18 51,7 18 | 51 il 08,3 14 58,2 71 53 15 01,8 
23 39,5 27 | 51 | 06 20,5 19 09,9 18 | 51 | 10 50,1 15 05,3 7 | 52 14 54,7 
: 24 06,6 3 27 | 51 | 05 53,4 19 28,2 18 | §1 | 10 31,8 15 12,4 7 | 52 14 47,6 
| 
24 33,9 | 281 5! | 05 26,1 19 46,6 ; 19] 51 | 10 13,4 15 19,5 7 | 52 14 40,5 
25 01,7 28 50 | 04 58,3 § 20 05,2 19 ; 50 us 54,8 15 26,6 7) 51 14 33,4 
25 29,9 29; 50 04 30,1 &§ 20 24,0 19 | 50 09 36,0 15 33,8 7) 51 14 26,2 
25 58,5 | 29. | 50 | 04 01,5 20 42,9 19 | 49 | 09 17,1 15 41,1 7; 50 14 18,9 
26 27,5 | 29 | 50 03 32,5 | 21 02,1 19 | 49 ! 08 57,9 15 48,3 . 7 | 50 14 11,7 
26 57,0 30 | 49 03 03,0 21 21,4 i9 | 49 | 08 38,6 15 55,7 | 7 | 50 14 04,3 
27 27,0 30 | 49 02 33,0 § 21 40,9 20 | 48 08 19,1 16 03,1 7 | 49 13 56,9 
27 57,5 31} 49 02 02,5 22 00,7 20 | 48 07 59,3 16 10,6 | 7 | 49 13 49,4 
28 28,5 32 | 48 01 31,5 22 20,8 20 | 48 07 39,2 16 18,1 8 | 48 13 41,9 
29 00,2 32 | 48 00 59,8 22 41,1 20 } 47 OTF 18,9 16 25,7 | 8 | 48 13 34,3 
29 32,4 33 | 48 00 27,6 23 01,6 21 | 47 06 58,4 16 33,4 8 | 47 13 26,6 
$00 05,3 33 | 47 W 2 54,7 23 22,5 21 | 46 06 37,5 16 41,2 8 | 47 13 18,8 
00 38,8 341 47 29 21,2 23° 43,7 | 21 | 46 06 16,3 16 49,1 8 | 46 13 10,9 
01 13,1 35 | 46 | 28 46,9 24 05,2 22 | 46 05 64,8 16 57,1 8 | 46 13 02.9 
01 48,1 36 | 46 28 11,9 24 27,1 22 | 45 | 05 32,9 17 05,2 8 | 45 12 64,8 
02 23,9 37 | 45 27 36,1 24 49,4 23 | 45 05 10,6 17 (13,4 8 | 45 12 46,6 
03 00,5 37 | 45 26 59,5 25 12,0 23 | 44 j 0+ 48,0 17 21,7 8 | 45 12 38,3 
03 37,9 38 | 45 26 22,1 25 35,1 23 | 44 | 04 24,9 17 30,2 9 | 44 | 42 29,8 
04 16,3 39 | 44 25 43,7 25 58,6 ot (43 04 01,4 17 38,8 9 | 43 12 21,2 
04 55,7 40 43 25 04,3 26 22,6 24 | 44 03 37,4 17 47,6 9 | 43 12 12,4 
05 36,1 41} 43 24 23,9 | 26 47,0 25 | 42 03 13,0 17 56,5 9 | 42 12 03,5 
06 17,5 42 | 42 23 42,5 27 12,0 26 | 42 02 48,0 18 05,6 9 | 42 11 54,4 
07 00,0 44 | 42 23 00,0 27 37,6 ; 26 | 41 G2 22,4 18 14,8 9} 41 11 45,2 
07 43,8 a 41 | 22 16,2 § 28 03,7 27 | 40 | 01 56,3 18 24,3 10 | 41 11 35,7 
08 28,8 46 | 40 | 21 31,2 u8 30,4 27 | 40 | 01 29,6 18 33,9 10 | 40 11 26,1 
09 15,1 ; 484; 40 20 44,9 J 28 57,8 28 | 39 01 02,2. 18 43,8 10 | 40 11 16,2 
10 02,7. | 491] 39 19 57,3 § 29 25,9 29 | 39 | 00 34,1 18 53,9 | 10 | 39 11 06,1 
10 51,9 | 51 | 38 19 08,1 29 54,8 30 | 38 00 05,2 19 04,2 11 } 38 i0 55,8 
11 42,5 52 | 38 18 17,5 — TY co 24,4 30 | 37 st 29 35,6 19 14,8 11 | 38 10 45,2 
12 35 | 54 1 37 17 25 | 00 55 31 | 37 29 05 19 26 11 | 37 10 34 
13 29 56 | 36 16 31 01 26 32 | 36 28 34 19 37 11 | 36 10 23 
14 25 | 57 | 35 15 35 01 58 33 | 35 28 02 19 48 12 | 36 10 12 
15 22 | 100 |] 34 14 38 02 31 35 | 35 27 29 20 00 12 | 35 10 00 
16 22 102 | 33 13 38 03 06 35 | 34 26 54 20 12 13 | 35 09 48 
17 24 104 | 32 12 36 | 03 41 37 | 33 26 19 20 25 12 | 33 09 35 
18 28 106 | 31 11 32 04 18 37 | 32 25 42 20 37 14 | 34 09 23 
19 (05 30 10 55 04 39 31 25 21 20 45 32 09 15 
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Long Long 

(P15 12,2 7 65 | +€ 14 47,8 
15 19,0 7 65 14 41,0 
15 25, ? 66 14 34,1 
15 33,0 7 66 14 27,0 
15 40,2 7 66 14 19,8 
15 47,5 fi 67 14 12,5 
15 54,9 8 67 14 05,1 
16 02,5 8 68 13 57,5 
16 10,2 8 69 13 49,8 
16 18,1 8 69 13 41,9 
16 26,1 8 70 13 33,9 
16 34,4 8 70 13 25,6 
16 42,8 9 71 13 17,2 
16 51,4 9 71 13 08,6 
17 00,3 9 72 12 59,7 
17 09,4 9 72 12 50,6 
17 18,7 10 73 12 41,3 
17 28,3 10 74 12 31,7 
17 38,2 10 74 12 21,8 
17 48,3 10 75 12 11,7 
17 58,8 11 76 12 01,2 
18 09,6 11 76 11 50,4 
18 20,8 12 77 11 39,2 
18 32,4 12 78 11 27,6 
18 44,3 12 79 11 15,7 
18 56,8 13 79 11 03,2 
19 09,7 13 80 10 50,3 
19 23,1 14 81 10 36,9 
19 37,1 14 82 10 22,9 
19 51,6 15 83 10 08,4 
20 06,9 16 84 09 53,1 
20 22,8 17 85 09 37,2 
20 39,4 17 86 09 20,6 
20 56,9 18 87 09 03,1 
21 15,3 19 88 08 44,7 
21 34,7 20 89 08 25,3 
21 55,1 22 91 08 04,9 
22 16,7 23 92 07 43,3 
22 39,6 24 93 07 20,4 
23 03,9 26 95 06 56,1 
23 29,8 28 96 06 30,2 
23 57,5 29 98 06 02,5 
24 27,0 32 100 05 33,0 
24 58,7 34] 101 05 01,3 
25 32,9 37] 103 04 27,1 
26 09,8 |B 40] 105 03 50,2 
26 49,7 |B 43] 107 03 10,3 
27 33,2 |B 47] 110 02 26,8 
28 20,7 |B 521] 112 01 39,3 
29 12,8 |B 57} 115 00 47,2 

G00 10,11/B104} 117] # 29 49,9 
01 13,7 1B1211; 120 28 46,3 
02 24,41B119]| 123 27 35,6 
03 43,7 |B129{ 127 26 16,3 
05 13,0 |B 141 |B 130 24 47,0 
06 54,3 |B 156 |B 133 23 05,7 
08 50,2 |B 213 |B 137 21 09,8 
11 03,6 |B 235 |B 140 18 56,4 
13 38,6 |B 3 01 |B 143 16 21,4 
16 40,1 |B 3 34 |B 146 13 19,9 
20 14 C415 |c 147 09 46 
24 29 C505 |C 146 05 31 
29 34 C 6 04 [C 141 00 26 

TT 05 38 C713|C 131] WS 24 22 
12 51 C 8 24 |C 113 17 09 
21 15 C930 ]C 87 08 45 

% 00 45 10 08 51] # 29 15 
06 26 27 23 4 
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YY) 


20 
20 
20 
21 
21 
21 
22 
22 
23 
23 


23 
24 
24 
25 
25 
26 
26 
27 
27 
28 


28 
29 
29 
00 
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11 
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15 
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19 
20 
22 
24 
26 
28 
00 
02 


04 
07 
09 
12 
15 
18 
20 
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4 15 21,4 23] 55 14 38,6 13 44,2 18| 59 16 15,8 14 11,4 71 63 15 48,6 
5 15 44,5 23} 55 14 15,5 14 01,8 18| 59 15 58,2 14 18,2 7| 62 15 41,8 
6 16 07,5 23/ 55 13 52,5 14 19,3 17| 58 15 40,7 14 25,0 7| 62 156 35,0 
7 16 30,6 23| 55 13 29,4 14 36,7 17] 58 15 23,3 14 31,7 7| 62 15 28,3 
8 16 53,7 23} 55 13 06,3 14 54,1 17| 58 15 05,9 14 38,3 7| 61 15 21,7 
9 17 16,7 23] 55 12 43,3 15 11,3 17} 57 14 48,7 14 44,9 71 61 15 15,1 
10 17 39,9 23] 55 12 20,1 15 28,4 17] 57 14 31,6 14 51,4 7| 60 15 08,6 
11 18 03,0 23{; 55 11 57,0 15 45,5 17] 57 14 14,5 14 57,9 6| 60 15 02,1 
12 18 26,2 23{ 54 11 33,8 16 02,5 17{ 57 13 57,5 15 04,3 6| 59 14 55,7 
13 18 49,5 23{ 54 11 10,5 16 19,5 17| 56 13 40,5 15 10,7 6] 59 14 49,3 
14 19 12,9 231 54 10 47,1 16 36,4 17} 56 13 23,6 15 17,0 6{ 69 14 43,0 
15 19 36,3 241 64 10 23,7 J 16 53,3 17| 56 13 06,7 15 23,3 6] 58 14 36,7 
16 19 59,9 24) 54 10 00,1 17 10,2 17| 55 12 49,8 16 29,6 61 58 14 30,4 
17 20 23,5 24) 54 09 36,5 17 27,1 17} 55 12 32,9 15 35,8 6] 57 14 24,2 
18 20 47,3 24; 54 | 09 12,7 17 44,0 17 | 55 12 16,0 15 42,1 6} 57 14 17,9 
19 21 11,3 24} 53 08 48,7 § 18 00,9 17] 54 11 59,1 15 48,3 6; 57 14 11,7 
20 21 35,4 24! 53 08 24,6 18 17,8 17 | 54 ll 42,2 15 54,5 6} 56 14 05,5 
21 21 59,7 24| 53 08 00,3 18 34,7 17) 54 11 25,3 16 00,7 6 {| 56 13 59,3 
22 22 24,1 25] 53 07 35,9 18 51,7 17 | 54 11 08,3 16 06,8 6] 55 13 53,2 
23 “ 22 48,8 251 53 07 11,2 19 08,7 17| 53 10 51,3 16 13,0 6! 55 13 47,0 
24 23 13,7 25} 52 06 46,3 19 25,8 17| 53 10 34,2 16 19,2 6} 54 13 40,8 
25 23 38,8 25] “52 06 21,2 19 42,9 17| 53 10 17,1 16 25,4 6| 54 13 34,6 
26 24 04,2 26! 52 05 55,8 20 00,1 17 | 52 09 59,9 16 31,6 6 | 54 13 28,4 
27 24 29,8 26; 52 05 30,2 20 17,4 17 | 52 09 42,6 16 37,8 61 53 13 22,2 
28 24 55,7 26/ 51 | 05 04,3 20 34,9 18 | 52 09 25,1 16 44,0 6] 53 13 16,0 
: 29 25 22,0 26; 51 04 38,0 20 52,4 18] 51 09 07,6 16 50,2 6} 53 13 09,8 
30 25 48,5 27| 51 O¢ 11,5 21 10,0 18{ 6561 08 50,0 16 56,5 6] 52 13 03,5 
31 26 15,4 27) 51 | 03 44,6 21 27,8 18} 51 08 32,2 17 02,8 6] 52 12 57,2 
32 ' 26 42,6 28; 50 03 17,4 21 45,7 18} 50 08 14,3 17 09,1 6! 51 12 50,9 
33 27 10,2 28} 50 02 49,8 22 03,7 18/ 50 07 56,3] 17 15,5 6| 51 12 44,5 
34 27 38,2 28] 50 02 21,8 22 21,9 18; 50 07 38,1 17 21,9 6| 50 12 38,1 
35 28 06,6 29] 50 01 53,4 22 40,3 19 | 49 07 19,7 17 28,3 6; 50 12 31,7 
36 28 35,5 29! 49 01 24,5 22 58,9 19 | 49 07 01,1 17 34,8 7 | 50 12 25,2 
37 29 04,9 30] 49 00 55,1 23 17,7 19} 49 06 42,3 17 (41,3 7| 49 12 18,7 
38 29 34,7 30} 49 00 25,3 23 36,7 19} 48 06 23,3 17 47,9 7} 49 12 12,1 
39 $00 05,1 31) 48 Wy 29 54,9 23 56,0 20} 48 06 04,0 17 54,6 71 48 12 05,4 
40 00 36,0 32} 48 29 24,0 24 15,5 20] 47 05 44,5 18 01,3 71 48 11 58,7 
41 01 07,5 32| 47 28 52,5 24 35,3 20] 47 | 05 24,7 18 08,1 7{ 47 11 51,9 
42 01 39,6 33| 47 28 20,4 24 55,3 20} 46 05 04,7 18 15,0 7} 47 11 45,0 
43 02 12,3 33} 47 27 47,7 25 15,6 21 | 46 04 44,4 18 22,0 7 | 47 11 38,0 
44 02 45,7 34] 46 27 14,3 25 36,3 21 | 46 04 23,7 18 29,1 7 | 46 11 30,9 
45 03 19,8 35| 46 26 40,2 25 57,3 21 | 45 04 02,7 18 36,2 71 46 11 23,8 
46 03 54,7 36| 45 26 05,3 26 18,6 22] 45 03 41,4 18 43,5 7) 45 11 16,5 
47 04 30,4 37| 45 25 29,6 26 40,3 22; 44 03 19,7 18 50,8 7 | 45 11 09,2 
48 05 06,9 37) 44 24 53,1 27 02,4 22 | 44 02 57,6 18 58,3 8 | 44 11 03,7 
49 05 44,3 38 | 44 24 15,7 27 24,9 23 | 43 02 35,1 19 05,9 8 | 44 10 54,1 
50 06 22,5 39{ 43 23 37,5 27 47,9 23 | 43 02 12,1 19 13,6 8 | 43 10 46,4 
51 07 01,8 40| 43 22 58,2 28 11,4 24] 42 01 48,6 19 21,5 8 | 43 10 38,5 
52 07 42,1 41) 42 22 17,9 28 35,3 24 | 42 01 24,7 19 29,5 8 | 42 10 30,5 
53 08 23,4 42) 42 21 36,6 28 59,7 25] 41 01 00,3 19 37,7 8 | 42 10 22,3 
54 09 05,9 44{ 41 20 54,1 29 24,7 26 | 41 00 35,38 19 46,0 9| 41 10 14,0 
55 09 49,6 45} 40 20 10,4 29 50,3 26 | 40 00 09,7 19 54,5 9 {| 40 10 05,5 
56 10 34,5 46} 40 19 25,5 TM) 00 16,6 27 | 39 = 29 43,4 20 03,2 9} 40 09 56,8 
57 11 20,8 48] 39 18 39,2 00 43,4 28 | 39 29 16,6 20 12,1 9 | 39 09 47,9 
58 12 08,5 49 | 38 17 51,5 01 11,0 28 | 38 28 49,09 20 21,2 9] 39 09 38,8 
59 12 57,6 51] 38 17 02,4 01 39,3 29 | 38 28 20,7 20 30,6 9] 38 09 29,4 
60 13 48 53] 37 16 12 02 08 30 | 37 27 52 20 40 10 | 37 09 20 
61 14 41 54] 35 15 19 02 38 31 | 36 27 22 20 50 10 | 37 09 10 
62 15 35 55] 35 14 25 03 09 32 | 35 26 51 21 00 10} 36 09 00 
63 16 30 58/ 35 13 30 03 41 32 | 34 26 19 21 10 11 | 36 08 50 
64 17 28 100; 33 12 32 04 13 34 | 34 25 47 21 21 11 | 35 08 39 
65 18 28 1 02] 32 11 32 04 47 35 | 33 25 13 21 32 12 | 34 08 28 
66 19 30 104] 31 10 30 05 22 36 | 32 24 38 21 44 11} 33 08 16 
66 33,6 20 06 30 09 54 05 42 32 24 18 21 50 33 08 10 
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0 P17 21,4 8 64) 3€ 12 38,6 § G18 27,6 19; 60 | #11 32,49 17 06,9 23; 56 | W812 53,) 
1 17° 29,1 8 65 12 30,9 § 18 46,2 19 | 60 11 13,8 17° 30,3 23) 56 12 29," 
2 17 37,0 8 65 12 23,0 J 19 05,1 19 | 60 10 54,94 18 53,8 24; 56 11 06,! 
3 17 45,0 8 66 12 15,0 19 24,2 18 | 60 10 35,8} 18 17,4 24 | 56 ll 42,€ 
4 17 53,1 8 66 12 06,9 19 43,5 19 | 60 10 16,5 18 41,1 24 | 56 11 18,¢ 
5 18 01,4 8 67 11 58,6 § 20 03,0 20) 61 09 57,0) 19 04,9 21] 56 10 55,] 
6 18 09,8 9 67 11 50,2 Ff 20 22,8 20] 61 09 37,2) 19 28,9 241 56 10 31,1 
7 18 18,4 9 68 11 41,6 | 20 42,8 20 | 63 09 17,2} 19 53,0 24 | 56 10 07,¢ 
8 18 27,2 |. 9 68 11 32,8 J 21 03,2 21 | 61 08 56,9 20 17,3 24} 56 09 42,7 
9 18 36,1 9 69 11 23,9 21 23,7 21] 62 08 36,3] 20 41,8 25 | 56 09 18,2 
10 18 45,3 9 69 11 14,7 J 21 44,7 21 | 62 08 15,3] 21 06,4 25 | 56. 08 53,6 
: 
11 18 54,6 9 70 11 05,4 | 22 05,9 22 | 62 07 54,1] 21 31,3 25 | 56 08 28,7 
12 19 04,1 10 70 10 55,9 | 22 27,5 22} 62 07 32,5] 21 56,4 25 | 56 08 03,6 
13 19 13,9 10 71 10 46,1 22 49,5 221 63 07 10,5 a2 21.27 26 | 56 07 38,3 
14 19 23,9 10 72 10 36,1 23 21,9 23 | 63 06 48,1 22 47,3 26 | 56 07 12,7 
15 19 34,2 11 72 10 25,8 23 34,7 23 | 63 06 25,36 23 13,1 26} 56 06 46,9 
16 19 44,8 11 73 10 15,2 J 23 58,0 24] 63 06 02,05 23 39,3 26 | 56 06 20,7 
17 19 55,6 11 73 10 04,4 { 24 21,7 24 | 64 05 38,3] 24 05,7 27 | 56 05 54,3 
18 20 06,8 11 714 09 53,2 § 24 45,9 25 | 64 05 14,13 24 32,5 27 | 56 05 27,5 
19 20 18,3 12 75 09 41,7 25 10,7 25 | 64 04 49,35 24 59,6 27 | 56 05 00,4 
20 20 30,1 12 75 09 29,9 | 25 35,9 26 | 64 04 24,15 25 27,1 28 | 56 04 32,9 
i : 
21 20 42,3 13! 76 09 17,7 26 01,8 26 | 64 03 58,29 25 55,0 28 | 56 04 05,0 
22 =« 20 54,9 13 77 09 05,1 | 26 28,3 27 | 65 03 31,7} 26 23,3 29 | 566 03 36,7 
23° 21 08,0 13 +7 08 62,0 26 55,5 28 | 65 03 04,5 26 52,0 29 | 56 03 08,0 
24 :; 21 21,5 14 78 08 38,5 27 23,3 29 | 65 02 36,79 27 21,2 30 | 56 02 38,8 
25 21 35 5 15 9 08 24,5 27 51,9 29 | 65 02 08,1% 27 50,8 30 | 55 02 09,2 
26 21 50,1 15 80 08 09,9 ¥ 28 21,3 30 | 65 02 38,75 28 21,0 31 | 55 01 39,0 
27 22 05,2 16 80 07 54,8 28 61,5 31 | 65 01 08,5 28 51,7 31 | 55 01 08,3 
23 : 22 20,9 16 81 07 39,1 § 29 22,5 32 | 66 00 37,56 29 22,9 32] 55 00 37,1 
29 22 37,3 17 82 O07 22,7 29 54,5 33 | 66 OU 05,5 29 54,8 32} 55 00 05,2 
30 22 54,5 18 83 07 05,5 # TT 00 27,5 34 | 66 | V8 29 32,5% 00 27,3 33] 55 | # 29 32,7 
¢ 
31 23 12,3 19 84 06 47,7 4 01 01,5 35 | 66 28 58,55 01 00,4 34 | 55 28 59,6 
32 . 23 31,1 20 85 06 28,9 J 01 36,6 36 | 67 28 23,4 01 34,2 35 | 54 28 25,8 
33 23 50,7 21 86 06 09,3 02 12,9 38 | 67 27 47,18 02 08,8 35 | 54 27 51,2 
34 | 24 11,3 22 87 05 48,7 02 50,5 39 | 67 27 09,5 02 44,1 36 | 54 27 15,9 
35 24 33,0 23 88 05 27,0 03 29,4 40 | 67 26 30,64 03 20,2 37 | 54 26 39,8 
36 24 55,9 24 89 05 04,1 04 09,7 42 | 67 25 50,3 03 57,2 38 | 54 26 02,8 
37 25 20,1 26 91] 04 39,9 04 51,5 43 | 67 25 08,5§ 04 35,0 39 | 54 |- 25 25,0 
38 25 45,7 27 92 04 14,3 05 35,0 45 | 67 24 25,0] 05 13,8 40 | 53 24 46,2 
: 39 26 12,8 29 93 03 47,2 06 20,2 47 | 67 23 39,8] 06 53,6 41 | 53 24 06,4 
40 26 41,7 31 95 03 18,3 07 07,2 49 | 67 22 52,8f 06 34,4 42 | 52 23 25,6 
| 41 27 12,4 33 96 02 47,6 07 56,2 51 67 22 03,8 07 16,3 43 52 22 43,7 
l 42 | 27 45,3 35 98 02 14,7 08 47,3 53 | 67 21 12,7} 07 59,4 44 | 52 22 00,6 
| 43 28 20,5 38 99 01 39,5 09 40,7 56 {| 67 20 19,3] 08 43,7 46; 51 21 16,3 
44 28 58,4 41 {| 101 01 01,6 10 36,5 58 | 67 19 22,5) 09 29,3 47 | 51 20 30,7 
45 29 39,2 |B 44 | 103 00 20,8 11 34,8 101 | 66 18 25,2 10 16,2 48 | 51 19 43,8 
46 1 G 00 23,3 1B 48] 105 | S& 29 36,7 12 36,0 104 | 66 17 24,08 11 04,6 50 | 50 18 55,4 
47 01 11,2 /B 524 107 28 48,8 13 40,1 |B107 | 66 16 19,9 11 54,4 51 | 50 18 05,8 
48 02 03,3 |B 57 | 109 "27 56,7 14 47,4 |IB111 | 65 15 12,6] 12 45,9 53 | 49 17 14,1 
49 03 00,3 |[Bi03] 111 26 59,7 15 58,2 1B 114 | 65 14 01,88 13 39,0 55 | 48 16 21,0 
50 04 02,9 /BlO9 | 113 25 57,1 17 12,6 |1B118 | 64 12 47,4 — 14 33,8 57 | 48 15 26,2 
5) 05 12,0 |B117j 116 24 48,0 18 31,0 |B 123 | 64 11 29,0] 15 30,5 59 | 47 14 29,5 
52 06 28,6 |B125 | 118 23 31,4 | 19 53,6 |IB127 | 63 10 06,4] 16 29,21] 101 | 46 13 30,8 
53 07 54,0 |B136] 121 22 06,0 | 21 20,8 |B 132 | 62 08 39,2} 17 29,9 | 103 | 46 12 30,1 
54 09 29,6 |1B148j| 123 20 30,4 | 22 52,8 |B137 | 61 07 07,2) 18 32,8 | 105 | 45 11 27,2 
55 11 17,4 |B202] 126 18 42,6 24 30,0 |B 143 |] 60 05 30,0 19 37,9 | 108 | 44 10 22,1 
56 13 19,7 |B219]| 128 16 40,3 26 12,8 |B 149 | 58 03 47,24 20 45,5 | 11310] 43 09 14,5 
57 | 15 39,2 1B240] 130 14 20,8 | 28 01,4 |B 155 | 56 01 58,6 21 55,5 | 113 | 42 08 04,5 
58 18 19,5 |1B305] 132 11 40,5 J 29 56,3 |B 202 | 55 00 03,7 23 08,2 | 115 | 41 06 51,8 
59 21 24,8 |B335 | 132 08 35,2 3 01 57,9 1B 208 | 52 a” 28 02,18 24 23,7 | 118 | 40 05 36,3 
, 60 25 00 jC 412] 132 05 00 | 04 06 216 | 51 25 54 25 42 1 22 | 39 04 18 
61 29 12 {C 454] 129 00 48 «fj 06 22 223 | 48 23 38 27 O04 124 | 37 02 66 
62 II 04 06 [C544] 123] Ye 25 54 08 15 231 | 45 21 15 28 29 1 28 | 36 V1 32 
63 09 50 [C638] 112 20 10 11 16 239 | 42 18 44 29 56 1 31 | 35 00 04 
64 16 28 iC733 95 13 32 «&§ 13 55 246 | 38 16 05 01 27 135 |} 34 | M28 33 
| 65 24 01 C 8 22 73 05 5 =F 16 41 255 | 35 13 19 03 02 139 | 32 26 58 
| 66 % 02 23 8 5] 45 | 27 37 &§ 19 36 300 | 30 10 24 04 41 1 41 | 30 25 19 
| 66 33,6] 07 21 27 22 39 «ff 2117 28 08 43 05 38 29 24 92 
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2 
8 7 
eee aol 58.8 
3 . 4 ‘ 
14 44, 14 52,4 18! 60 et 7,8 8 
0 — | 23 56 4 07,8 34.6 15 07, 4 14 45, 
15 07,6 | i 4 29,3 1 : t 59 | 15 34, 5 6 
: cae | 23 | - aes 14 25,4, = 39 | 15 17,1 : ae Bl wea 14 
23 36 : 14 42,9: | 14 59.7 ’ 62 14 ? 
15 53,7 | 13 43,3 7) 89} : 7,0 6 8 
3 | 23 55 15 a9 3| 1% 42.4 15 27, 62 14 26, 
16 16,7 13 20,3 ’ 7| 53 14 42, 33.2 6 g 
4 23! 58 | 15 17,8| d ss 26,3 15 33, ‘61 14 20, 
16 39,7 | 57,3 ’ ie 5S 14 ’ 6 j 
oe ee ee sir} or] se) ik amof ds aa] mee 
7 18,6 | 285 : sr | . 
: is 11.5 | 23155 1125/5 | a 18 57,17 6] 60 areas 
= 18 34,5 | 23 Oe ie 2 17 at | 13 ae cs 03,7 6] 60 30,3 
| 11 02,5 ae We 6T see 16 09,7 Gi 2 44.4 
1.5 23) 55 4 16 59,1; 12 44,2 : 6| 59 13 , 
11 YR 57,8 4 10. 39, R! 17, 38 } j 16 15,6 13 38,5 
12 ape 23 54 oa 17 32,4) a 33 | 12 10.9 oT gl veg 13 a 
op ; 2G 06,9 | we 09 29,8 af pide in| 56 | il 54,4 a 33,2 6 57 op rae 
1s} 29 30,2 oa 54] 09 06,4g a8 oo. An {1 a ae 39,1 a) ae 13 15,2 
16 20 83,6 | 2 54 08 42,9 osu a 55 | a 16 44,8 ee 13 09,4 
Ae (ce et roe 53 | el ee 17) 55 | ere 16 50,6! 6} 56 ees 
1 20,8 | 58,4 4 18 i 4 | 19 «648, 
18 . biG 24}. 53 | ae 19 12,0 17 | ag 6) 56 13 ee 
ai 22 28,5 ian 6! 17/54 eae, cae 4 eas 12 82,0 
sal ia 07 07,4 a a 17] 54 10 ee 17 08,0 6} 55 48.3 
21 22 52,6 | a4} 53 Goec5 04 ea 17) 5s a re 17 13,7 : a 12 40,5 
23 16,9 | 36 18,7 Z ay 17| 53 ° ; 19,5 6; 5 
5 QS 41,3 ) +4 05 54,0 zh sa 17| 53 09 pa = 25.3 6| 54 eer 
24 06, 0 05 29,1 a. ee 7| 52 OF Ohs 31,1 6} 53 
24 25, 52 20 62,5 1 8 50,6 17 31, 3 12 23,1 
24 30,9 5 03,9 Bene 52 Q : 9 6] § 
= 24 66,1 oe ee a 38,5 oe a 52 08 33,5 nae 6| 53 re ae 
27 25 21,5 Bl ae 04 12,9 ee ad a oe 6| 52 12, 11, 
26, 581 91 43,7 07 59.0 , 
5 47,1 46,9 S 51 : 
" neal ala | | aa rea] asl si) ot aif is ood! 6| st 11 5907 
4 0 “ a ' 0 | 07 ; ' 6 51 ’ 
1 02 54, 18 50 | 18 06,3 47,17 
e ] SE] Gs) See] Sey ae! ged bey | 7 ae 
32 27 33, sal 50 G1 59, $011.6 18 | 0.5 18 18,3 11 35,6 
33 = 93! 50 : 29.5 18 | 2.3 18 24, ll 29,6 
28,90 1 03,9 23 (29, AQ | 06 12, 6 49 , 
34 238 * 29 49 0 ’ 3 47.7! 18 | 3.8 18 30,5 11 23,3 
28 56,1 00 35,3 oe 9| 48 05 53, 7 6} 49 
35 29 49 24 06.2 1! 35.2 18 36, 11 17,1 
29 24,7 | 00 U6,3 Ses ag | 05 35, 9 6] 48 
36 30| 49 24 24,8 19 | 6.4 18 42, 11 10,8 
9 53,7 8 a 05 16, 6| 48 
a 23,2 a a re - a 8 24 43,6 a a 04 57.3 18 49,2 
> — ‘ 4 t Ls 
. 01 23,€ st; 48 | | . 47 | 04 37,9 18 5 a 7) 47 10 58,0 
40 | 25 22,1 i 4 18,3 19 02, 7 10 51,5 
32 ee 28 05,1 41.7 25 a , 8. 4 19 08,5 f : 10 44,9 
41 01 54,9 | aa a7 | 27 33,4 01,6/ 20] 46 ie ee 19 15,1 : 10 38,3 
02 26,6 : 27 01,1 ' 1 16 ’ 7 7 . 
42 33) 47 26 21.8 2 17.6 19 2), 10 31,5 
02 58,9 | | 26 28,1 : 1) 45 C3 17,8 28.5 7) 45 
43 34, 46 26 42,4 2 6,8 19 28, 10 24,6 
31,9 5 54.4 » 45 02 56, 7 45 
4 05,6 5 19,9 27 08, A 02 36,5 q7| 44 ' 
45 A 40,1 re 45 a 44.8 27 24,5 - : 02 13,9 19 ae 7 44 10 10,5 
- 05 15,2 pas - 24 08,7 of ee o2) 44 G1 51,9 56.7 7) 43 10) :03,8 
t 
48 05 51,3 a 44 23 31,9 ri ae 23| 42 Or 29,4 or ea 
28,1 : 4,1 ef ant 8| 43 0 
50 28 53,51 23) 4 00 43,1f 20 11,5 42) 09 40,9 
40 43 22 15,4 9 16.9 24 42 19.2 2) 19,1 8 09 33,1 
51 7 44,6 42 21 35,7 2 as 25 Al ou ae 20 26,9 8 41 se 4 
Ss 09 05,1 ye 20 13,11 ™ oo See) iy 29 29,7 a 8| 40 ee 
4 : vo 30, 04,1 : 9 0 , 
09 46,9 19 30,0 39 29 4, 9g! 3 
54 44, 40 55,9 26 7.8 20 51,3 09 06,2 
10 30,0 18 45.8 09 J " 39 28 37,8 8 9 39 
65 46, 40 : 1 22,2 2% 10,9 20 59, 08 51,5 
11 14,2 | 18 90.2 0 : 38 28 ’ 5 9 38 
59, 8 r oF aS e743, 10/ 38 
2 . 46,7 Beye 8 ss . 9 02 16,8! 27 15 21 17 
- 14 25 ic (i gal a7 | 2646 § 2 = lo] 36 ue ee 
54/36 G3 44 =| | 25 45 5 21 34 08 04 
61 | 1§ 16 nel. Ge 13 60 ae | 32°35 gee 4a 21 56 10 - ces 
16 10 12 56 : 33) 34 6 11 
62 56 34 04 47 | ; 46 22 0 07 43 
17 05 11 59 34 z4 11} 33 
63 18 01 | 59| 34 i we 05 20 . 23 24 06 22 32 07 37 
ie 19 00 ; 10Y 82 09 59 05 54 = 23 46 22 22 
65 2 22 : 
66 20 1 Pr 31 09 24 eae | | 
6 
66. 33,6 ay 8 - 





0 fP 18 25,8 8 64 | € 11 34,2 & & 19 27,1 19 | 59 M2 10 32,98 I 18 02,5 23 | 55 | V$11 5 

1 18 34,0 8 65 11 26,0 19 46,0 19 | 60 10 14,0 18 25,9 24 | 55 11 3 

2 18 42,3 8 65 11 17,7 20 05,1 19 | 60 09 54,9 18 49,5 24 | 55 ll il 

3 18 50,8 9 66 11 09,2 | 20 24,4 20 | 60 09 35,6 19 13,1 24 | 56 10 4 

4 18 59,4 9 66 11 00,6 20 44,0 20 | 60 09 16,0 19 36,9 24 | 56 10 2: 

5 19 08,2 9 67 10 51,8 21 03,7 20 | 61 08 56,3 20 00,8 24 | 56 09 5! 

6 19 17,1 9 67 10 42,9 21 23,8 20 | 61 08 36,2 20 24,8 24 | 56 09 3! 

7 19 26,2 9 68 10 33,8 21 44,0 21 | 61 08 16,0 20 48,9 24 | 56 09 13 

8 19 35,5 9 68 10 24,5 22 04,6 21 | 61 07 55,4 21 13,2 24 | 56 08 4¢ 

9 19 44,9 10 69 10 15,1 22 25,5 21 | 61 07 34,5 21 37,7 25 | 56 08 2: 

10 19 54,6 10 69 10 05,4 22 46,6 21) 62 07 13,4 22 02,4 25 | 56 07 5% 

11 . 20 04,4 10 70 09 55,6 23 08,1 22 | 62 06 51,9 22 27,3 25 | 56 07 32 

12 20 14,5 10 70 09 45,5 23 30,0 22 | 62 06 30,0 22 52,3 25 | 56 07 07 

13 20 24,9 11 71 09 35,1 23 52,2 23 | 62 06 07,8 23° 17,7 26 | 56 06 42 

14 20 35,5 11 71 09 24,5 24 14,9 23 | 63 05 45,1 23 43,3 26 | 56 06 16 

15 . 20 46,3 1] 72 09 13,7 24 37,9 24 | 63 05 22,1 24 09,1 26 | 56 05 50 

16 20 57,5 11 72 09 02,5 25 01,4 24) 63 04 58,6 24 35,2 26 | 56 05 24 

17 21 08,9 12 73 08 51,1 25 25,3 24 | 63 04 34,7 25 01,6 27 | 56 04 58 

18 21 20,7 12 74 08 39,3 25 49,8 25 | 63 04 10,2 25 28,4 27 | 56 04 31 

19 21 32,9 12 74 08 27,1 26 14,7 25 | 64 03 45,3 25 55,5 27 | 56 04 O04 

20 21 45,4 13 75 08 14,6 26 40,2 26 | 64 03 19,8 26 22,9 28 | 56. 03 37 

21 21 58,3 13 76 08 01,7 27 06,3 27 | 64 02 53,7] 26 50,7 28 | 56 03 09 

22 22 11,6 14 76 07 48,4 27 33,1 27 | 64 02 26,9{ 27 18,9 29 | 55 02 41 

“Q3 22 25,4 14 17 07 34,6 28 00,4 28 | 64 01 59,65 27 47,6 29 | 55 02 12 

24 22 39,6 15 78 07 20,4 28 28,5 29 | 65 01 31,5 28 16,7 30 | 55 01 43 

25 22 54,4 | 15 78 07 05,6 28 57,3 29 | 65 01 02,7 28 46,3 30 | 55 01 13 

26 23 09,8 16 79 06 50,2 29 26,8 30 | 65 00 33,2 29 16,3 31 | 55 00 43. 

27 23 25,7 17 80 06 34,3 29 57,2 31 | 65 00 02,8 29 46,9 31 | 55 00 13, 

28 23 42,3 | 17 81 06 17,7 Il 00 28,4 32 | 65 V3 29 31,6 % 00 18,1 32 | 55 | # 29 41, 

29 23 59,6 18 82 06 00,4 01 00,6 33 | 66 28 59,4 00 49,8 32 | 55 29 10, 

30 24 17,6 19 83 05 42,4 01 33,7 34 | 66 28 26,3 01 22,1 33 | 54 28 37, 

31 24 36,4 20 84 05 23,6 02 07,9 35 | 66 27 52,1 01 55,1 34 | 54 28 04, 

32 24 56,1 21 85 05 03,9 02 43,2 36 | 66 27 16,8 02 28,7 34 ] 54 27 31, 

33 25 16,8 22 85 04 43,2 03 19,6 38 | 66 26 40,4 03 03,1 36 | 54 26 56, 

34 25 38,5 23 87 04 21,5 03 57,3 39 | 66 26 02,7 03 38,2 36 | 54 26 21, 

35 | 26 01,3 24 88 03 58,7 | 04 36,3 40 | 66 25 23,7 04 14,1 37 | 53 25 45, 

36 26 25,4 25 89 03 34,6 05 16,7 42 | 66 24 43,3 04 50,8 38 | 53 25 09, 

37 26 50,8 27 90 03 09,2 05 58,6 43 | 66 24 01,4 05 28,4 38 | 53 - 24 31, 

38 27 17,6 28 91 02 42,4 06 42,1 45 | 66 23 17,9 06 06,9 39 | 53 23 53, 
ae oe 39 27 46,1 30 92 02 13,9 07 27,3 47 | 66 22 32,7 06 46,4 40 | 52 23 13, 
; 40 28 16,3 32 94 01 43,7 08 14,3 49 | 66 21 45,7 07 26,9 42 | 52 22 33, 

H 

| 41 28 48,6 34 95 01 11,4 09 03,3 51 | 66 20 56,7 08 08,5 43 | 52 21 51, 
; 42 29 23,0 37 97 00 37,0 09 54,3 53 | 66 20 05,7] 08 51,2 44 ] 51 21 08,. 
43 29 59,8 40 98 00 00,2 10 47,5 56 | 66 19 12,5 09 35,1 45 | 51 20 24,! 
44 GU 00 39,4 43 | 100 | # 29 20,6 11 43,2 58 | 66 18 16,8 10 20,3 46 | 51 19 39,' 
45 01 22,0 IB 461] 101 28 38,0 12 41,3 101} 66 17 18,7 11 06,8 48 | 50 18 53,: 
46 02 08,0 |B 50] 103 27 52,0 13 42,2 104 | 65 16 17,8 11 54,6 49 | 50 18 05,: 
47 02 57,8 |B 54] 105 27 02,2 14 46,0 107] 65 15 14,0 12 44,0 51 | 49 17 16,¢ 
48 03 52,1 }B 59 | 107 26 07,9 15 52,9 {B110] 65 14 07,1 13 34,9 52 | 49 16 25,: 
49 04 51,3 1B105 1] 109 25 08,7 17 03,2 |B 114 | 64 12 56,8 14 27,4 54 | 48 15 32,¢ 
50 05 56,2 (B111/ 111 24 03,8 18 17,0 |B118| 64 11 43,0 15 21,6 56 | 47 14 38,4 
51 07 07,7 |B119| 113 22 52,3 19 34,7 |B122]| 63 10 25,3 16 17,7 58 | 47 13 42,2 
52 08 26,8 |B 128); 115 21 33,2 20 56,5 |B126j 62 09 03,5 17 15,6 | 100 | 46 12 44,4 
} 53 09 54,7 |{B138 | 118 20 05,3 22 22,7 |B131] 61 07 37,3 13 1516 102 | 45 11 44,4 
54 11 32,9 |B 150] 120 18 27,1 23 53,7 |B 136 | 60 06 06,39 19 17,6 104 | 45 10 42,4 
55 : 13 23,2 |B 205 {| 122 16 36,8 25 29,6 |B 141] 59 04 30,4 20 21,9 | 107 | 44 09 38,1 
56 15 27,9 1B 222! 124 14 32,1 27 10,9 |B 147] 57 02 49,1 21 28,5 109 | 43 08 31,5 
| 57 17 49,5 |B 242] 125 12 10,5 28 57,9 |1B153| 56 01 02,1 22 37,6 112] 42 07 22,4 
| 58 20 31,3 |B 306 | 126 09 28,7 % 00 51,0 |B159]| 54 # 29 09,0 23 49,3 114] 41 06 10,7 
59 23 37,3 |B 335 | 126 06 22,7 02 50,4 |B 206] 52 27 09,6 25 03,7 117 | 40 04 56,3 

60 27 12 C409! 125 02 48 04 57 213] 49 25 03 26 21 1 20 | 38 03 39 

61 Il 01 21 C448] 121 | V8 28 39 07 10 220| 47 22 50 27 41 1 23 | 37 02 19 

62 06 09 C533] 115 23 51 09 30 2281 44 20 30 29 04 1 27 | 36 00 56 

63 11 42 C 6 21 104 18 18 11 58 235] 41 18 02 & 00 31 130 | 35 | W29 29 

64 18 03 C711 90 11 67 14 33 243 | 38 15 27 02 O01 133 | 33 27 59 

65 25 14 C7 54 69 04 46 17 16 250} 34 12 44 FE 03 34 1 37 | 32 26 26 

66 % 03 08 8 19 43 | x 26 52 20 OG 256 | 31 09 54 05 11 140] 31 24 49 

66 33,6 07 48 2R 22 12 21 45 28 08 15 06 07 30 23 53 
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| bra tong | Long Fgrtar| beng | Lona [eTar| Leng 
Sel eA SAC AC AO A NO SA 








0 1% 15 40,1 23| 56 7 14 19,9 Q 6o | My 15 28,08 T) 15 52,5 61 65 | 14 07,5 
1 16 03,2 23] 56 13 56,8 7 8 60 15 10,2 15 58,8 6] 64 14 01,2 
2 16 26,3 23! 56 13 33,7 3 69 14 52,7 18 05,0 6 | 64 13 55,0 
3 16 49,2 23! 56 13 10,8 18 24,7! 17} 59 lt 35,5] 16 11,2 6 | 64 13 48,9 
4 17 12,2 23| 56 12 47,9 15 ae Ww} 59 14 18,15 12°17,2 6} 63 13 42,9 
5 17 35,0 23| 55 12 25,0 15 59,0 7) 59 14 01,0 16 23,1 61 63 13 36,9 
6 17 57,8 23{ SA 12 02,2 16 15,9 17] 59 13 44,1 15 29,0 6 2 13 31,0 
7 18 20,7 23{ 55 11 39,3 | 16 32,8 17] 58 13 27,29 1G 24,8 6] 62 13 25,2 
8 18 13,5 23] 55 11 16,5 148 2. 171 58 13 10,58 18 40,6 6} 61 13 19,4 
9 19 06,3 23; 55 10 53,7 3 17 06,2 17 | 58 12 53,98 1G 46,3 61 61 13 13,7 
30 19 29,2 23| 65 10 30,8 17 22,8 17 | 57 12 are 16 52,0 61 60 13 08,0 
11 19 52,1 23| 55 10 07,9 | 17 39,3 17 | 57 12 20,73 16 57,6 61 60 13 02,4 
12 20 15,9 23) #4 09 45,0 17 35,7 17| 57 12 04,3 17 03,2 6 {| 60 12 56,8 
13 20 38,0 931 54 09 22,0 § 18 12,1 164 57 12 47,9 17° 08,7 6 | 59 12 61,3 
14 21 01,1 231 54 ; 08 58,9 18 a 16 | 56 11. 31,5 17 14,3 5 | 59 12 45,7 
15 21 24,2 23] 54 08 35,8 | 18 44,3 16, 56 11 15,2 17 (19,7 5 | 68 12 40,3 
16 21 47,4 23] 54 08 12,6 | 19 03,2 | 16} 56 10 58,9 17 25,2 5 | 58 12 34,8 
17 22 10,8 23| 54 07 49,2 19 17,4 4 55 i 42,8 17 30,6 5 | 58 12 29,4 
18 22 34,2 24] 54 07 25,8 19 33,7 | 16 | 58 1G 28,3 17 36,1 5 | 58 12 23.9 
19 22 57,8 24] 53 07 92,2 | 19 50,0 le | 55 10 10,0 WF 41,5 5 | 57 12 18,5 
20 23 21,6 24| 53 0G 38,4 § 20 ms 16 | 54 09 43,7 17 46,8 § | 66 12 13,2 
21 23 45,5 24| 53 06 14,5 § 20 22,6 18 | 54 09 37,4; 17 52,2 5 | 56 12 07,8 
22 ff 24 09,8 24| 53 os 5058 20 38,9] 16| st! 9 20 17 57,6 5 | 55 12 02,4 
23 “et 33,8 24| 53 05 26,2 20 85,3 | 16} 53 09 04,7 18 03,0 S| 55 11 57,0 
24 24 58,3 25} 52 05 01,7 21 11,7 16 | 53 08 48,3 18 08,3 51 55 11 51,7 
25 25 23,0 251 52 04 37,0 21 28,2 171 53 08 31,8 18 13,7 §] 54 11 46,3 
26 25 47,9 Py 52 04 12,1 21 44,8 17) 62 | v8 15,2 18 19,1 5 | 54 11 40,9 
27 : 26 13,1 251 52 03 46,9 | 22 01,5 7 | 52 | 07 58,5 18 24,5 5 | 63 11 35,5 
28 | 26 38,5 26} 51 | 03 21,5 22 18,2 17] 52 07 41,8 18 29,9 5] 53 11 30,1 
, 29 27 04,2 2%} 51 2 65,8 22 35,9 17! 52 1 07 25,0 18 35,3 51 §3 11 24,7 
30 27 30,2 26] 51 02 29,8 § 22 52,0 | 17 | 51 07 08,0 18 40,7 5|/ §2 11 19,3 
31 | 27 56,6 27} 51 02 vu3,4 23 09,1 17{| 351 (6 50,9 18 46,2 5| 52 11 13,8 
32 28 23,3 27; 50 01 36,7 23 26,2 17 | 50 06 33,8 18 51,7 5] 51 11 08,3 
33 28 50,3 27} 50 01 09,7 23 43,6 18 | 50 06 16,9 18 57,2 5] 50 11 02,8 
34 29 17,7 2e! 50 90 42,3 % 24 01,1 18} 50 | 05 58,9 19 02,3 6| 50 10 57,2 
35 29 45,5 268! 49 00 14,5 § 24 18,7 1s | 49 | 05 41,3 19 08,4 6| 50 10 51,6 
36 6 00 13,8 29; 49 | TW 29 46,2 24 36,6 18 | 49 | 05 23,4 19 14,0 6| 50 10 46,0 
37 00 42,5 29{ 49 29 17,5 | 24 54,6 | 18 | 49 05 05,4 19 19,7 6 | 49 10 40,3 
38 01 11,6 30} 48 28 48,4 | 25 12,8 18 | 48 | 04 47,2 19 25,4 6{ 49 10 34,6 
39 01 41,3 30] 48 28 18,7 § 25 31,3 19 | 48 | 04 28,7 19 31,2 6| 48 10 28,8 
40 02 11,5 a1} 48 27 48,5 25 50,0 19} 47 04 10,0 19 37,1 6| 48 10 22,9 
41 02 42,2 311 47 27 17,8 26 08,9 19} 47 | 03 51,1 19 42,9 6| 48 10 17,1 
42 03 13,6 32; 47 26 46,4 26 28,1 20 | 46 93 31,9 19 48,9 6 | 47 10 11,1 
43 03 45,5 33| 47 26 14,5 26 47,6 20} 46 03 12,4 19 55,0 6] 46 10 05,0 
44 04 18,1 33} 46 25 41,9 27 07,4 20| 46 02 42,6 20 01,1 6 | 46 09 58,9 
45 04 53,3 34] 46 25 08,7 27 28 | 20 | 45 02 32,5 20 07,3 6| 46 09 52,7 
46 05 25,3 25| 45 24 34,7 27 47,9 21} 45 02 12,1 20 13,6 6} 45 09 46,4 
4T 06 00,0 | 38] 45 24 00,0 28 08,7 21| 44 1% 51,3 20 20,0 6} 45 09 40,0 
48 06 36,5 36] 44 23 24,5 | 22 29,8 21, 44 01 30,2 20 26,4 7 | 44 09 33,6 
49 07 11,9 37} 44 22 48,1 28 51,3 22 | 42 01 08,7 20 33,0 7| 44 09 27,0 
50 07 49,1 38] 43 22 10,9 | 29 13,3 224 43 00 46,7 20 39,7 74 43 09 20,3 
51 08 27,3 39] 43 21 32,7 29 35,7 23} 42 60 24,3 20 46,5 71 43 09 13,5 
52 09 06,4 40| 42 20 53,6 29 88,6 93} 42 GO 01,4 20 53,5 71 42 09 06,5 
53 09 46,6 4] |] 42 20 13,4 § Te oc 22,0 24} 4! s 29 38,0 21 00,6 7} 42 08 59,4 
54 10 27,9 42} 41 19 32,1 3 QO 45,8 24] 41 29 14,2 21 07,8 71 41 08 52,2 
55 11 10,3 44] 40 18 49,7 Cl 10,3 251 40 28 49,7 21 15,2 8] 40 08 44,8 
56 11 53,9 45| 40 18 06,1 § 01 35,3 26] 39 28 24,7 21 22,7 8 | 40 08 37,3 
57 12 38,7 46| 39 17 21,3 02 01,0 26 | 39 27 59,0 21 30,4 81 39 08 29,6 
58 13 24,9 48} 38 16 35,1 02 27,3 27} 38 27 32,7 21 38,3 R}| 39 08 21,7 
59 14 10,5 $9} 37 1S 47,5 02 54,3 28} 38 27 U8,7A 21 46,4 8! 38 08 13,6 
60 15 02 50! 36 14 58 03 22 29] 37 26 38 21 55 8| 37 08 05 
61 15 52 531 36 14 9% 03 51 291 36 26 09 22 03 9] a7 O07 57 
62 16 45 54| 35 13 15 04 20 30] 35 25 40 22 12 9{ 36 07 48 
63 17° 49 56] 34 12 21 04 50 31} 35 25 10 22 21 9| 35 07 39 
64 18 35 571 33 11 25 05 21 331 34 24 39 22 30 9] 35 07 30 
65 19 32 100] 33 16 28 CO§ 05 54 33| 33 24 06 22 39 11] 35 07 21 
66 20 32 102; 32 09 28 «=f 06 27 | 34| 32 23 233 22 50 9| 33 07 #10 
66 33,6 21 07 | 30 08 53 06 46 | 32 23 14 22 55 33 O07 Of 
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0 (19 30,1 9 64; }€ 10 29,9 fF & 20 26,4 = 09 33,68 H 18 57,9 24} 55 | W411 02,1 
1 19 38,7 9 65 10 21,3 20 45,6 - = 09 14,4 19 21,4 24 | 55 10 38,6 
2 19 47,5 9 65 10 12,5 21 04,9 20 | 60 09 55,1 19 45,0 24 | 55 10 15,0 
3 19 56,5 9 65 10 03,5 21 24,5 20 | 60 08 35,5 20 08,7 24 | 56 09 51,3 
4 20 05,6 y 66 09 54,4 21 44,3 20 | 60 08 15,7 20 32,5 24 | 56 09 27,5 
5 20 14,8 9 66 09 45,2 22 04,3 20 | 60 07 55,7 20 56,5 24 | 56 09 03,5 
6 20 24,2 10 67 09 35,8 22 24,6 20 | 60 07 35,4 21 20,5 24 | 56 08 39,5 
7 20 33,8 10 67 09 26,2 22 45,1 21 | 61 07 14,9 21 44,7 24 | 56 08 15,3 
8 20 43,6 10 68 09 16,4 23 05,9 21] 61 06 54,1 22 09,0 24 | 56 07 61,0 
9 20 53,5 10 68 09 06,5 23 26,9 21 | 61 06 33,1 22 33,5 25 | 56 07 26,5 
10 21 03,7 10 69 08 56,3 23 48,4 | 22 | 61 06 11,6 22 58,2 25 | 56 07 01,8 
11 21 14,1 11 69 08 45,9 24 10,1 22 | 62 05 49,9 23 (23,1 25 | 56 06 36,9 
12 2} 24,7 11 70 08 35,3 24 32,2 4 62 05 27,8 23 48,2 25 | 56 06 11,8 
13 21 35,6 iW 71 08 24,4 24 54,6 23 | 62 05 05,4] 24 13,5 26 | 56 05 46,5 
14 21 46,8 11 71 08 12,2 § 25 17,5 23 | 62 04 42,5 § 24 39,1 26 | 56 05 20,9 
15 21 58,2 12 72 08 01,8 25 40,8 24 | 62 04 19,2 25 04,9 26 | 56 04 55,1 
16 22 09,9 12 72 07 50,1 26 04,5 ; 24] 63 03 55,5 25 31,0 26 | 56 04 29,0 
17 7 22 22,0 12 73 | 07 38,0 26 28,8 | 25 | 63 03 31,4 25 57,4 27 | 56 04 02,6 
18 22 34,4 13 73 07 25,6 26 53,3 25 | 63 03 06,7 26 24,1 27 | 56 03 35,9 
19 , 22 47,2 13 74 07 12,8 27 18,5 |; 26! 63 02 41,5 26 61,1 a7 | 55 03 08,9 
20 23 00,3 14 : 06 59,7 27 44,2 | 26 | 63 02 15,8 27 18,5 28 | 55 02 41,5 
21 23 13,9 14 75 06 46,3 28 10,5 | 27 | 64 01 49,5 27 46,3 28 | 55 02 13,7 
22 23 27,9 14 76 06 32,1 28 37,4 27 | 64 01 22,65 28 14,4 29 | 55 01 45,6 
23 | 28 42,4 15 77 06 17,6 29 04,9 28 | 64 00 55,19 28 43,0 29 | 55 01 17,0 
24 23 57,4 15 77 06 02,6 29 33,2 29 | 64 00 26,84 29 12,0 29 | 55 ‘00 48,0 
25 24 12,9 16 78 05 47,1 II 00 02,1 30 | 64 | W8 29 57,9; 29 41,5 30 | 65 00 18,5 
26 24 29,1 17 79 05 30,9 00 21,9 30 | 65 29 26,18 % 00 11,4 30 | 55 | # 29 48,6 
27 24 45,8 17 80 05 14,2 01 02,4 31 | 65 28 57,6] 00 41,9 31 | 55 29 18,1 
28 25 03,2 18 80 04 56,8 01 33,9 32 | 65 28 26,14 01 12,9 32 | 55 28 47,1 
29 : 25 21,3 ; 19 81 04 88,7 | 02 06,2 33 | 65 27 53,8 01 44,5 32 1 54 28 15,5 
30 25 40,3 20 82 04 19,7 | 02 39,5 34 1 65 27 20,5 02 16,6 33 | 54 27 43,4 
31 26 00,0! 21 83 04 00,0 } 03 13,8 35 | 65 26 46,2 02 33 | 54 | - 27 10,5 
32° § 26 20,7 |; 22 84 03 39,3 03 49,2 36 | 65 26 10,8 03 34 | 54 26 37,1 
33 26 42,3 23 85 03 17,7 § 04 25,7 38 | 66 25 34,3 03 35 | 54 26 02,9 
34 27 05,1 24 86 | 02 54,9 05 03,5 39 | 66 24 56,5 04 36 | 54 25 28,0 
35 27 28,9 | = 25 87 02 31,1 05 42,6 40 | 66 24 474 05 36 | 53 24 52,4 
36 27 54,1 27 88 02 05,9 06 23,1 42 | 66 23 36,9 05 37 | 53 24 15,9 
37 28 20,7 28 89 01 39,3 07 05,0 43 | 66 22 55,0 06 38 | 53 23 38,5 
38 28 48,8 30 90 01 11,2 07 48,5 45 | 66 22 11,5 06 39 | 53 23 00,3 
39 29 18,5 32 92 00 41,5 08 33,7 47 | 66 21 26,3 07 40 | 52 22 21,1 
40 29 50,1 33 93 00 09,9 09 20,7 49 | 66 20 39,3 08 41 | 52 21 40,9 
41 % 90 23,7 36] 94] M29 36,3 10 09,6 51 | 66 19 50,4 09 42 | 51 20 59,6_ 
42 00 59,6 38 96 29 00,4 11 00,5 53 | 65 18 59,5 09 43 | §1 20 17,3 
43 01 38,0 41 97 28 22,0 11 63,6 65 | 65 18 06,4 10 45 |} 51 19 33,8 
44 02 19,2 44 98 27 40,8 12 49,1 58 | 65 17 10,9 11 46 | 50 18 49,0 
45 03 03,4 |B 48]| 100 26 56,6 § 13 47,0 | 101 | 65 16 13,0 1} 47 | 50 18 03,0 
46 03 51,2 |B 52] 102 26 08,8 14 47,6 | 103 | 64 15 12,4 12 49 | 50 17 15,6 
47 04 42,9 |B 56] 103 25 17,1 15 51,0 | 106} 64 14 09,0 13 50 | 49 16 26,8 
48 05 39,1 |}B101| 105 24 20,9 16 57,5 |B110 | 64 13 02,5 14 62 | 48 15 36,4 
49 : 06 40,4 |B107]| 107 23 19,6 18 07,2 }B113 | 63 11 52,8 15 54 | 48 14 44,5 
50 07 47,4 |B114{ 109 22 12,6 19 20,5 |B117 | 62 10 39,5 16 55 | 47 13 50,9 
51 09 01,0 |B121] 111 20 59,0 20 37,4 |B121]{ 62 09 22,6 17 57 | 47 12 55,5 
52 10 22,3 |B130] 113 19 37,7 21 58,4 |B125]} 61 08 01,6 18 59 | 46 11 58,2 
53 11 52,5 |B14o0] 115 18 07,5 23 23,7 |B130] 60 06 36,3 19 101 | 45 10 59,0 
54 13 32,9 |Bi52{ 117 16 27,1 24 53,5 (B135 | 59 05 06,55 20 103; 44 09 57,8 
55 15 25,3 |B207] 118 14 34,7 26 28,2 |B140] 58 03 31,8 21 106 | 43 08 54,3 
56 17 31,9 |B223]{ 120 12 28,1 28 08,1 {/B145]{ 56 OL 51,9 22 108 | 43 07 48,6 
57 19 55,0 |B243] 121 10 05,0 29 53,5 |B151 1} 55 00 06,5 23 111 {| 42 06 40,5 
58 22 37,8 |B306{ 121 07 22,2 | $ 01 44,8 |B 157} 53 # 28 15,25 24 113] 41 05 29,9 
59 25 43,7 18333] 121 04 16,3 03 42,2 B204/{ 51 26 17,8 25 11316 | 40 04 16,6 
60 29 17 C405]j 119 00 43 05 46 211] 49 24 13 &§ 26 119 | 39 03 01 
61 TI 03 22 C442 | 115] VS 26 38 07 57 217 | 46 22 03 28 122 | 38 Ol 42 
62 08 04 C522] 108 21 56 10 14 225 | 44 19 46 29 126 | 37 00 20 
63 13 26 C6 07 98 16 34 «§ 12 39 232] 41 17 21 & 01 1 28 | 34 | Wy28 54 
64 19 33 C6 50 83 10 27 15 11 239 | 37 14 49 02 1321| 33 27 26 
65 26 23 G 28 64 03 37 17 50 247 | 34 12 10 J 04 1 36 | 32 25 54 
66 % 03 51 753 42; 26 09 20 37 253 | 30 09 23 05 138] 30 24 18 
66 33,6 08 16 | 28 21 44 22 13 28 07 47 06 29 23 23 
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o re) ' Oo 4 ee ce) ’ Oo ' 
: Pea ear a Aches ae ee) ee 
1 16 13 01,0 15 49,7 17 ; , , 
2 17 12 38,1 16 06,9 17 | 60 13 53,1 17 08,9 6 | 64 12 51,1 
3 17 12 15,2 16 24,0 17! 60 1 13 36,9 17 14,6 6 | 64 12 45,4 
4 18 i il 52,4 16 41,0 17 | 59 | 3 19,0) 17 ae é ° 42 29,9 
§ 18 11 29,7 16 57,8 17! 59 ; [ 5 ; 
2 ot ca wis, Gen Bae ia? oa 
7 19 10 44,2 17 31, i! : 
8 19 5 10 21,5 17 47,5 16} 58 12 12,5 17 41,8 5| 61 12 18,2 
9 20 01,2 09 58,8 18 03,9 16 | 58 11 86,1 17 47,1 s| 61 12 12,9 
16 20 23,9 23} 55 09 36,1 18 20,1 16 | 58 11 39,93 17 52,4 5| 61 12 07,6 
11 20 46,6 93] 55 09 13,4 | 15 36,4 16 | 57 1! 23,6 17 ied 5] 60 12 02,4 
12 21 09,4 23} 55 08 50,6 18 §2,5 16 | 57 | 11 07,5 18 02,7 5 | 60 11 57,3 
13 21 32,3 23] 84 08 27,7 19 08,6; 16 | 87 | 10 31,4 18 07,9 | 5 | 59 11 52,1 
14 21 85,2 23} 54 98 04,% § 19 24,7 16] 56 19 35,3 18 poe 5 | 59 11 47,0 
15 22 18,1 23 | 54 | 07 41,9 | 19 40,7 16 | 56 10 19,3 18 18,1 5 | 58 11 41,9 
16 22 41,2 23| 54 | 07 18,9 § 19 307 | 16 | 56 lu 02,3 18 23,1 5 | 58 11 36,9 
17 23 04,4 231 54 | 06 55,6 § 20 12,7 16} 58 NY 47,3 18 28,1 5 | 58 11 31,9 
18 23° 27,7 23] 53 06 32,3 20 20,6 | 16 | 55 a9 31,4 18 33,1 5 | 57 11 26,9 
19 23 51,1 | 24] 53 | 06 08,9 § 20 44,6 is | 55 | 09 15,4 18 38,1 5| 87 11 21,9 
20 24 14,6 24 | 53 05 45,4 § 21 00,6 | | 54 | vs 59.4 18 43,1 5 | 56 11 16,9 
{ 
24 38,3 241 53 C5 21,7 21 16,6 | ig | 54 j AR 43,4 18 48,1 5 | 56 11 11,9 
25 02,2 24] 53 04 87,8 21 32,6; 16| 54 C8 27,4 18 53,0 5 | 86 11 07,0 
25 26,3 24} 52 04 33,7 21 43,7 | 16] 53 08 11,3 18 58,0 5 | 55 11 02,0 
Ss 50,5 o4| 52 04 09,5 22 04,8 16 | 53 67 55,2 19 02,9 5 | 55 10 57,1 
26 15,0 25| 52 03 45,0 22 21,0 16 | 53 07 39,0 19 07,9 5 | 54 10 52,1 
28 39,7 25| 52 03 20,3 22 37,2 16 | 53 07 22,8 19 12,9 5 | 54 10 47,2 
27 04,6 25 | 52 02 55,4 22 53,5 16 | 52 | 07 06,5 19 17,9 5 | 53 10 42,1 
27 29,8 251 51 02 30,2 23 09,9 16 | 52 06 50,1 19 22,9 5 | 53 10 37,1 
27 55,3: 26! 5) 02 04,7 23 26,4 i7| so | 06 33,6 19 27,9 51 53 10 32,1 
28 21,0 | a 51 5 01 39,0 23 43,0 17} 53 | 06 17,0 19 32,9 5 | 52 10 27,1 
! 
28 47,1 | 26] 5) 01 12,9 23 §9,7 17] 51 | 06 00,3 19 37,9 5{ 52 10 22,3 
29 13,5 | 27] 50 00 46,5 24 16,6 17 | 50 | 05 43,4 19 43,0 5| 51 10 17,0 
29 40,3 271 50 00 19,7 24 33,6 17} 50 05 26,4 19 48,1 5| 51 10 11,9 
$05 07,4 | 28 | 50 Ty 29 52,6 24 50,7 17 | 590 | 05 09,3 19 53,2 5] 51 10 06,8 
00 34,9 23 | 49 29 25,1 25 08,0 17} 49 94 52,0 19 58,4 | 5 | 50 10 01,6 
01 02,8 2a| 49 28 57,2 25 25,4; 181 49 | 04 34,6 20 03,6 | 5 | 50 09 56,4 
01 31,2 29| 49 28 28,8 25 43,1 18 | 49 04 16,9 20 08,9 5 | 49 09 §1,1 
02 00,0 29| 48 28 00,0 26 0.9 is | 43 | 03 59,1 20 14,2 51 49 09 45,8 
02 29,3 30| 48 27 30,7 26 19,0 18 | 48 | 03 41,4 20 19,5 5 | 48 09 40,5 
02 59,2 30] 43 | 27 00,8 26 37,3 | 19| 47 | 03 22,7 20 24,9 5 | 48 09 35,1 
03 29,5 31] 47 26 30,5 26 55,8 | 19} 47 | 03 04,2 20 30,4 51 47 09 29,6 
04 00,4 321 47 25 59,6 27 14,5 19} 47 02 45,5 20 35,9 6 | 47 09 24,1 
04 32,0 321 46 25 28,0 27 33,6 19 | 46 02 26,4 20 41,4 6 | 47 09 18,6 
05 04,1 33| 46 24 55,9 27 52,9 20 | 46 02 07,1 20 47,1 6 | 46 09 12,9 
05 37,0 34/1 45 24 23,0 28 12,6 20] 45 Ol 47,4 20 52,8 6 | 46 09 07,2 
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10 23 08,3 22) 55 06 51,7 21 12,9 15| 58 08 47,58 20 §3,8 4{ 61 09 06,2 
11 23 30,6 22) 55 06 29,4] 21 28,2! 15! 58 08 31,88 20 57,7 4; 60 09 02,3 
12 23 52,9 22) 55 06 07,1 21 43,5 15} 57 08 16,58 21 01,6 4] 60 08 58,4 
13 24 15,3 221 54 05 44,7 21 58,7 15] 57 08 01,3§ 21 05,5 4 59 08 54,5 
14 24 37,7 221 54 05 22,3 22 13,8 15) 57 07 46,2 21 09,3 4! 59 08 50,7 
15 25 00,1 | 22| 54 04 59,9 22 28,9 15} 56 07 31,1§ 21 13,2 4/ 58 | 08 45,8 
16 25 22,7 23] 54 04 37,3 22 44,0 15! 56 07 16,0 21 17,0 4| 58 08 43,0. 
17 25 45,3 23{ 54 04 14,7 22 59,0 151 56 07 01,0 21 20,7 4| 58 08 39,3 
18 26 08,1 23| 53 03 51,9 23 14,0 15{ 85 0% 46,0 21 24,5 4! 57 08 35,5 
19 26 30,9 23] 53 03 29.1 23 29,1! 18{ 55 06 30,9} 21 28,3 4} 57 08 31,7 
20 26 53,8 23{ 53 02 06,2 23 44,) 15/ 55 08 15,95 21 32,0 4} 56 08 28,0 
21 27 16,9 23} 53 02 43,1 23 59,1 15( 64 v3 00,9 21 35,8 4} 56 08 24,2 
22 27 40,2 23; 53 02 19,8 24 14,2 15{ 54 0§ 45,8 21 39,5 4| 56 08 20,5 
23 ~~ 28 03,6 24/ 52 01 56,4 24 29,2 15| 54 05 30,8 21 43,2 4| 55 08 16,8 
24 28 27,2 24| 52 01 32,8 24 44,4 15| 53 05 15,68 21 47,0 4| 55 08 13,0 
25 28 50,9 24} 52 O1 09,1 24 §9,5 15] 53 05 00,5) 21 50,7 4| 54 08 09,3 
26 29 14,9 24) 52 00 45,1 25 14,8 15] 53 04 45,25 21 54,4 4| 54 08 05,6 
27 29 39,1 24} 52 00 20,9 25 30,1 15] 52 04 29,9 21 58,2 4| 54 08 01,8 
28 & 00 03,6 25) 51 My 29 56,4 25 45,4 15| 52 04 14,6 22 02,0 4| 53 07 58,0 
29 00 28,3 25) 61 29 31,7 26 00,9 16{ 52 03 59,1 22 05,7 4| 53 07 54,3 
30 00 53,2 | 25) 51 29 06,R 26 16,4 16| 51 03 43,6 22 09,5 4| §2 .07 50,5 
j 4 
31 01 18,5 | 261 50 23 41,5] 26 32,1 16] §1 03 27,9 22 13,3 4{ 52 07 46,7 
32 01 44,1 | 26{ 50 28 15,9 26 47,8 16} 51 |! 03 12,2 22 17,1 4{ 51 07 42,8 
33 02 09,9 261 50 27 50,1 27 03,7 16! 50 02 56,3 22 20,9 4] §1 07 39,1 
34 02 36,1 27| 50 | 27 23,9 27 19,7 16} 50 02 40,3 22 24,8 4{ 51 07 35,2 
35 03 02,7 27| 49 26 57,3 27 35,8 16; 49 02 24,2 22 28,7 4/ 60 07 31,3 
36 03 29,7 27; 49 26 30,3 27 52,1 16{ 49 02 07,9 22 32,6 4{ 50 07 27,4 
37 03 57,1 28| 49 26 02,9 28 08,6 17{ 49 01 51,4 22 36,5 4| 49 07 23,5 
38 04 24,8 28) 48 25 35,2 28 25,3 17| 48 O1 34,7 22 40,5 4] 49 07 19,5 
39 04 53,1 29| 48 25 06,9 28 42,1 17| 48 01 17,99 22 44,5 4] 48 7 15,5 
40 05 21,8 29; 48 24 38,2 28 59,2 17| 47 01 60,8 22 48,6 4} 48 07 11,4 
05 §1,1 30| 47 24 08,9 29 16,4 18| 47 00 43,6 22 52,7 4} 47 07 07,3 
06 20,8 30! 47 23 39,2 29 33,9 18| 47 00 26,1 22 56,8 4! 47 07 03,2 
06 51,1 31| 46 23 08,9 29 51,7 18] 46 00 08,3 23 01,0 4} 47 06 59,0 
07 22,0 32] 46 22 38,0 8 TH 00 09,7 18) 46 s 29 50,3 23 05,2 4| 46 06 64,8 
07 53,5 32| 46 22 06,5 00 28,0 19] 45 29 32,0 23 09,5 4\ 46 06 50,5 
08 25,7 33} 45 21 34,3 00 46,6 19] 45 29 13,4 23 13,9 4] 45 06 46,1 
08 58,6 341 45 21 01,4 01 05,4 19| 44 28 54,6 23 18,3 4| 45 06 41,7 
09 32,2 34| 44 20 27,8 01 24,7 20| 44 28 35,3 23 22,8 5| 44 06 37,2 
10 06,5 35) 44 19 53,5 01 44,2 20] 43 28 15,8 23 27,4 5} 44 06 32,6 
10 41,7 ae} 43 19 18,3 02 04,2 20] 43 27 55,8 23 32,0 5} 43 06 28,0 
11° (17,7 37| 42 18 42,3 O02 24,5 21) 42 27 35,5 23 36,8 6] 43 06 23,2 
11 54,6 38| 42 18 05,4 02 45,3 21) 42 27 14,7 23 41,6 5| 42 06 18,4 
12 32,4 39] 41 17 27,6 03 06,5 22} 41 26 53,55 23 46,5 5| 42 06 13,5 
13 11,2 40! 41 16 48,8 Q3 28,1 22} 41 26 31,98 23 51,5 5| 41 06 08,5 
13 51,1 41] 40 16 08,9 03 50,3 23) 40 26 09,78 23 56,6 5] 40 06 03,4 
14 32,1 42/ 39 15 27,9 04 13,0 23} 39 25 47,0 24 01,8 5| 40 05 58,2 
15 14,2 43} 39 15 45,8 04 36,2 24) 39 25 23,8 24 07,1 5| 39 05 52,9 
15 57,5 45{ 38 15 02,5 05 00,0 241 38 25 00,08 24 12,6 6] 39 05 47,4 
16 42,2 46; 37 13 17,8 05 24,4 25! 38 24 35,6 24 18,2 6} 38 05 41,8 
17 28 48} 37 12 32 on sa | 25{ 36 24 12 24 24 6) 37 05 36 
18 16 49| 36 11 44 0615 | 271 37 23 45 24 30 Gj} 37 05 30 
19 05 50] 35 10 55 06 42 | 27| 35 23 18 & 24 36 61 36 05 24 
19 55 53} 34 19 05 07 09 28] 35 22 5! 24 42 71 35 05 18 
20 48 541 33 09 12 07 37 29| 34 22 23 24 49 61 34 05 11 
21 42 56] 32 08 18 08 06 30} 34 21 54 &§ 24 55 71 34 05 05 
22 38 57) 31 07 22 08 36 32] 33 21 24 25 02 71 33 04 58 
23 10 31 06 50 C8 54 32 zion | 25 Of 32 04 4 
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0 %20 20,3 23] 56 #09 39,7 F & 19 35,0 16; 61 | Th 10 25,08 TWH 21 17,4 4| 65 | 2 08 42,6 
1 20 42,9 22; 56 09 17,1 19 §1,2 16; 61 10 08,8 21 21,4 4] 65 08 38,6 
2 21 05,4 22| 56 08 54,6 20 07,3 16| 61 09 52,7 21 25,2 41 64 08 34,8 
3 21 27,8 221 56 08 32,2 20 23,2 16{ 60 09 36,8 21 29,0 4| 64 08 31,0 
4 21 50,1 22! 56 08 09,9 20 38,9 161 69 09 21,1 21 32,8 4l 63 08 27,2 
5 22 12,4 22} 56 07 47,6 20 54,5 16} 60 09 05,58 21 38,5 4) 63 08 23,5 
6 22 34,6 22) 56 07 25,4 21 10,0 15{ 59 08 50,0 21 40,1 4; 62 08 19,9 
7 22 56,8 22| 55 07 03,2 21 25,3 15] 59 08 34,7 21 43,7 4{ 62 08 16,3 
8 23 18,9 22! 55 06 41,1 21 40,6 15} 59 08 19,4 21 47,3 tf 62 08 12,7 
9 23 41,1 22( 85 06 18,9 21 65,7 16 {| 58 08 04,3 21 50,9 4\ 61 08 09,1 
0 24 03,2 22} 55 05 54,8 §% 22 10,8 15}; 58 07 49,2 21 54,4 4) 61 08 05,6 
24 26,3 22} 55 | 05 34,7 § 22 ed 15} 58 07 34,2 21 57,9 4{ 60 08 02,1 
24 47,5 22! 55 05 12,5 22 40,7 15| 57 07 19,3 22 01,4 3| 60 07 58,6 
25 09,7 22) 54 04 50,3 22 55,6 15{ 57 07 04,4 22 04,8 3| 59 07 55,2 
25 31,9 22| 54 04 28,1 23 4 | 15{| 57 06 49,6 22 08,2 3/ 59 07 51,8 
25 64,2 | 22| 54 04 05,8 23 25,2 is 56 06 34,& 22 11,6 3| 59 07 48,4 
26 16,6 | 22; 54 03 43,4 23 39,9 151 56 06 20,1 22 15,0 3} 58 07 45,0 
26 39,0 221 54 03 21,0 23 54,6 15 | 56 06 05,4 22 18,4 3] 58 07 41,6 
27 01,5 22}; 54 02 58,5 24 09,3 15| 55 C5 50,7 22 21,7 3| 57 07 38,3 
27 24,2 23} 53 02 35,8 24 24,0 15; 55 05 36,0 22 25,1 3} 57 07 34,9 
27 46,9 23! 53 02 13,1 § 24 38,7 | 15; 55 05 21,3 22 28,4 3| 56 07 31,6 
| | 

28 09,8 23! 53 01 50,2 24 §3,4 is| 54! 05 06,86 22 31,7 3] 56 07 28,3 
28 32,8 23] 53 01 27,2 25 08,1 15| 54 04 51,9 22 36,1 3] 56 07 24,9 
“£8 56,0 23] 52 01 04,0 25 22,9 15} 54 04 37,1 22 38,4 3| 55 07 21,6 
29 19,4 24) 52 00 40,6 25 37,7 15 | 53 | 04 22,3 22 41,7 3] 55 07 18,3 
29 42,9 24| 52 00 17,1 25 52,5 15| 53 04 07,5 22 45,0 3} 54 07 15,0 
$00 06,7 24; 52 | MW 29 53,3 26 07,4 15 {| 53 03 52,6 22 48,3 31 54 07 11,7 
00 30,6 24) 62 | 29 29,4 26 22,3 15} 52 03 37,7 22 51,7 3] 54 07 08,3 
00 54,8 24; 51 29 05,2 26 37,3 | 15 | 52 03 22,7 22 55,0 31 53 07 05,0 
01 19,2 25| 51 | 28 40,8 26 52,4 | 15} 52 03 07,6 22 58,4 3] 53 07 01,6 
01 43,9 25} 51 28 16,1 27 07.6 | 15 | 51 02 52,4 23 01,7 3] 52 06 58,3 
02 08,9 251 50 27 §1,1 27 22,9 15| 51 02 37,1 23 05,1 3! 52 06 54,9 
02 34,1 26} 50 27 25,9 27 38,3 16! 51 02 21,7 23 08,5 3] 51 06 51,5 
02 59,7 26| 50 27 00,3 27 53,8 16! 50 02 06,2 23 11,9 3] 51 06 48,1 
03 25,6 26/ 50 26 34,4 28 09,4 16! 50 01 50,6 23 15,3 3] 51 06 44,7 
03 51,9 27; 49 26 08,1 28 25,2 16 | 49 01 34,8 23 18,8 4/ 50 06 41,2 
04 18,5 27| 49 25 41,5 28 41,1 16 | 49 01 18,9 23 22,3 4} 50 06 37,7 
04 45,6 27| 49 25 14,4 28 57,2 16 | 49 01 02,8 23 25,8 4| 49 06 34,2 
05 13,0 28| 48 24 47,0 29 13,4 17} 48 00 46,6 23 29,3 4! 49 06 30,7 
05 40,9 238| 48 | 24 19,1 29 29,9 17 | 48 00 30,1 23 32,9 4| 48 06 27,1 
06 09,3 29! 47 23 50,7 29 46,5 17 | 47 00 13,5 23 36,5 4{ 48 06 23,5 
06 38,1 29; 47 23 21,9 § TP 00 03,4 17, | 47 m 29 56,6 23 40,1 4} 48 06 19,9 
07 07,5 301 47 22 52,5 00 20,4 17 | 47 29 39,6 23 43,8 41 47 | 06 16,2 
07 37,4 31| 46 22 22,6 00 37,7 18 | 46 29 22,3 23 47,5 4] 47 06 12,5 
08 07,9 31| 46 21 52,1 00 55,3 18 | 46 29 04,7 23 51,3 4\) 46 06 08,7 
08 39,0 32] 45 21 21,0 01 13,1 18 | 45 28 46,9 23 55,1 4] 46 06 04,9 
09 10,7 32| 45 20 49,3 01 31,3 18 | 45 28 28,7 23 59,0 4] 45 06 01,0 
09 43,1 33 | 45 20 16,9 01 49,7 19 | 44 28 10,3 24 02,9 4| 45 05 57,1 
10 16,2 34] 44 19 43,8 § 02 08,4 19 | 44 27 51,6 24 06,9 4| 44 05 53,1 
10 50,1 35 | 43 19 09,9 § 02 27,5 19} 43 27 32,5 24 11,0 4) 44 05 49,0 
11 24,7 35} 43 18 35,3 02 46,9 20 | 43 27 13,1 24 15,1 4{ 43 05 44,9 
12 00,1 361 43 17 59,9 03 06,8 20] 42 26 53,2 24 19,3 4| 43 05 40,7 
12 36,5 27) 42 17 23,5 03 27,0 21} 42 26 33,0 24 23,6 ; 4| 42 05 36,4 
13 13,7 38! 41 16 46,3 03 47,6 21] 41 26 12,4 24 28,0. 4| 42 05 32,0 
13 52,0 | 39) 41 16 08,0 04 08,7 22} 41 25 51,3 24 32,4. 4 | 41 | 05 27,6 
14 31,2 | 40{ 40 15 28,8 04 30,3 22 | 40 25 29,7 24 36,9 | 5} 40 | 05 23,1 
15 11,5 | 41} 40 14 48,5 04 52,4 23! 40 25 07,6 24 41,6 | | 40 05 18,4 
15 53,0 43| 39 14 07,0 05 15,0 23 { 39 24 45,0 24 46,3 | 5: 39 05 13,7 
16 35,6 44: 38 13 24,4 05 35,2 241 38 24 21,8 24 51,2 5! 39 05 08,8 
17 19,6 45 | 37 12 40,4 06 02,0 26 | 38 23 58,0 24 56,2 51 38 05 03,8 

18 05 47} 36 11 55 06 26 23 34 25 01 6 | 38 04 59 

18 52 48| 35 11 08 06 52 23 08 28 07 5 | 36 04 53 

19 40 49 | 35 10 20) «ff 07 17 22 43 25 12 5 | 36 04 48 

20 29 52| 35 09 31 07 44 22 16 25 17 6 | 36 04 43 

21 21 53; 33 08 39 08 11 21 49 25 23 6 | 35 04 37 

22 14 55{ 32 07 46 08 40 21 20 25 29 6 | 34 04 31 

23 09 57 | 31 06 51 09 99 20 51 25 35 5 | 33 04 25 

23 4) 31 06 19 09 26 33 04 22 
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0 CP 24 49,7 11 64| +€ 05 10,3 % 25 20,5 20! 58 we 04 39,58 TT 23 34,4 24) 55 | V8 06 25,6 
1 25 00,5 1] 64 04 59,5 25 40,8 20) 58 04 19,2 23 58,1 24| 55 06 01,9 
2 25 11,5 11 64 O¢4 48,5 26 01,3 21] 59 03 58,7 24 21,9 24] 55 05 38,1 
3 25 22,7 11 65 04 37,3 26 21,9 21] 59 03 38,1 24 45,8 24 | 55 05 14,2 
4 25 34,0 11 65 04 26,0 ‘26 42,8 21} 59 03 17,2 25 09,8 24) 55 04 50,2 
5 25 45,5 12 66 04 14,5 27 03,9 21] 59 02 56,1 25 33,8 241 55 04 26,2 
6 25 57,3 12 66 04 02,7 27 25,2 221 59 02 34,8 25 57,9 24 | 55 04 02,1 
7 26 09,2 12 66 03 50,8 27 46,8 22 | 60 02 13,2 26 22,2 24) 55 03 37,8 
8 26 21,4 12 67 03 38,6 28 08,7 22 | 60 01 51,3 26 46,6 24) 55 03 13,4 
9 26 33,8 13 67 03 26,2 28 30,8 221 60 01 29,2 27 11,1 25] 55 02 48,9 
10 26 46,4 13 68 03 13,6 28 53,2 23] 60 01 06,8 27 35,7 251 55 02 24,3 
11 26 59,3 13 6a 03 00,7 29 15,9 231 60 00 44,1 28 06,6 25} 55 01 59,4 
12 27 12,5 13 69 02 47,5 29 39,0 23} 61 00 21,0 28 25,6 251 55 O1 34,4 
13 27 26,0 14 69 02 34,0 IK 00 02,5 24] 61 VS 29 57,5 28 50,8 251 55 01 09,2 
14 27 39,8 14 70 02 20,2 00 26,3 24] 61 29 33,7§ 29 16,2 26 | 55 00 43,8 
15 27 54,0 14 70 02 06,0 00 50,5 25] 61 29 09,5§ 29 41,9 261 55 00 18,1 
16 28 08,5 15 71 01 51,5 01 15,2 25 | 61 28 44,88 9% 00 07,8 26} 55 | ff 29 52,2 
17 28 23,4 15 71 01 36,6 01 40,3 25) 61 28 19,78 00 33,9 26} 55 | 29 26,1 
18 28 38,7 16 72 01 21,3 02 05,8 26 | 62 27 54,29 01 00,4 27. | 55 28 59,6 
19 28 54,5 16 72 01 05,5 02 31,9 27 | 62 27 28,1 01 27,1 27 | 55 28 32,9 
20 29 10,7 17 73 00 49,3 02 58,5 27 | 62 27 01,5] 01 54,1 27 | 55 28 05,9 
21 29 27,4 17 74 00 32,6 J 03 25,6 28 | 62 26 34,48 02 21,5 28} 55 27 38,5 
22 29 44,6 18 74 00 15,4 03 53,3 28 | 62 26 06,75 02 49,2 28 | 54 27 10,8 
23 th 00 02,3 18 75| me 29 57,7 | 04 21,7 29] 62 25 38,3 03 «17,3 28 | 54 26 42,7 
24 00 20,7 19 75 29 39,3 U4 50,7 30 | 62 25 09,3 03 45,8 29} 54 26 14,2 
25 00 39,7 20 76 29 20,3 05 20,4 30 | 62 24 39,48§ 04 14,7 29} 54 25 45,3 
26 00 59,4 20 77 29 00,6 05 50,8 31 | 62 24 09,2 04 44,1 30 | 54 25 15,9 
27 01 19,8 21 77 28 40,2 06 22,0 32] 63 23 38,0 06 13,8 | 30 | 54 24 46,2 
28 01 41,0 22 78 28 19,0 06 54,0 33 | 63 23 06,0 05 44,1 | 31; 54 24 15,9 
: 29 02 03,1 | 23 79 27 58,9 07 26,8 341 63 22 33,2 06 14,9 31{ 53 23 45,1 
30 02 26,0! 24 80 27 34,0 08 00,6 35 | 63 21 59,4 06 46,3 32 | 53 23 13,7 
31 : 02 49,9 25 80 27 10,1 § 08 36 | 63 21 24,6 07 18,2 32} 53 - 22 41,8 
32 03 14,9 26 81 26 45,1 09 37 | 63 20 48,8 U7 50,7 33} 53 22 09,3 
33 03 41,0 27 82 26 19,0 | 09 38 | 63 20 12,0 08 23,8 34] 53 21 36,2 
34 04 08,4 29 83 25 51,6 | 10 39 | 63 19 34,0 08 57,6 34 | 52 21 02,4 
35 04 37,1 30 83 25 22,9 11 40 | 63 18 54,8 09 32,1 35 | 52 20 27,9 
36 05 07,2 32 84 24 52,8 11 42 | 63 18 14,3 10 07,3 36 | 52 19 52,7 
37 05 38,9 33 85 24 21,1 § 12 43 | 63 17 32,4 10 43,3 37 | 52 19 16,7 
38 06 12,3 35 86 23 47,7 I 13 45 | 63 16 49,0 11 20,1 38 | 51 18 39,9 
39 06 47,6 37 87 23 12,4 13 46 { 62 16 04,1 11 57,8 38} 51 18 02,2 
40 07 24,9 40 88 22 35,1 14 48 | 62 15 17,6 12 26,3 39 | 51 17 23,7 
41 08 04,5 42 89 21 55,5 15 50] 62 14 29,3 13 15,8 40 | 50 16 44,2 
42 08 46,6 45 90 21 13,4 16 52 | 62 13 39,2 13 56,3 42 | 50 16 03,7 
43 09 31,4 48 91 20 28,6 17 54} 62 12 47,1 14 37,9 43 | 50 15 22,1 
44 10 19,2 5] 92 19 40,8 18 56) 61 11 52,9 15 20,5 44] 49 14 39,5 
45 11 10,3 1B 55 93 18 49,7 19 59 | 61 10 56,4 16 04,3 451 49 13 55,7 
46 12 05,2 /B 59 94 17 54,8 20 101 | 61 09 57,6 16 49,4 46} 48 13 10,6 
47 13 04,2 |B1 04 95 16 55,8 21 104] 60 08 56,2 17 35,7 4&8 | 48 12 24,3 
48 14 07,8 j/B1 09 96 15 52,2 22 107] 60 07 52,2 18 23,3 49 | 47 11 36,7 
49 15 16,7 |B1 15 97 14 43,3 23 110}; 59 06 45,2 19 12,4 51 | 47 10 47,6 
50 16 31,4 |B1 21 98 13 28,6 24 113] 58 05 35,1 20 03,0 52] 46 09 57,0 
51 17 52,6 j/B1 29 99 12 07,4 25 1171 58 04 21,8 20 55,2 09 04,8 
52 19 21,41B1 37] 100 10 38,6 26 1211 57 03 05,1 21 49,0. 08 11,0 
53 20 58,5 1B147) 101 09 01,5 28 124] 56 91 44,5 22 44,5 07 15,5 
54 22 45,31B158{ 1lo2 07 14,7 29 129! 55 00 20,1 23 41,9 06 18,1 
55 24 43,1 /1B2 10] 102 05 16,9 oS 01 133 | 54 # 28 51,5 24 41,3 / 1 05 18,7 
56 26 53,3 /B2 24] 102 03 06,7 02 138! 52 27 18,4 25 42,7 | 1 04 17,3 
57 29 17,8 |B2 41! 101 00 42,2 04 143] 51 25 40,7 26 46,2 | 1 03 13,8 
58 IT 01 58,5 !B2 59] 100| Y¥8 28 01,5 06 148} 49 23 68,0 27 51,9] 1 02 08,1 
59 04 57,5 25 02,5 07 1531 48 22 10,1 29 00,1 | 1 00 59,9 
60 08 17 21 43 09 159] 46 20 17 a 00 11 1 My 29 49 
61 12 00 18 00 11 2051 44 18 18 01 24 i 28 36 
62 16 08 13 52 &§ 13 211] 41 16 13 02 40 1 27 20 
63 20 43 09 17 15 217 | 39 14 02 03 59 1 26 01 
64 25 45 04 15 § 18 224] 36 11 45 05 20 1 24 40 
65 % 01 15 # 28 45 20 229] 33 09 21 06 45 1 23 15 
66 07 08 22 §2 23 234 | 30 06 52 08 13 1 21 47 
66 33,6 10 34 19 26 24 28 05 25 09 O04 20 56 





@-» 


WS CA 247 11435 SCA 217 OA 187 








21 16,7 221 56 | # 08 43,3 § & 20 36,1 16 | 61 | My 09 23,98 TP 22 22,6 3| 65 | 07 37,4 
21 39,2 221 56 08 20,8 20 52,1 16 | 61 09 07,9 22 26,1 3| 65 07 33,9 
22 01,8 221 56 07 58,5 21 07,8 161 61 08 52,2 22 29,4 3 | 64 07 30,6 
22 23,8 221 66 07 36,2 21 23,3 15 | 60 08 36,7 22 32,8 3| 64 07 27,2 
22 46,0 22| 56 07 14,0 21 38,7 15; 60 08 22,3 22 36,1 3| 63 07 23,9 
23 08,1 22| 56 06 51,9 21 54,0 15 | 60 08 06,0 22 39,3 31 63 07 20,7 
23 30,2 22| 56 06 29,8 22 09,2 15 | 59 07 50,8 22 42,5 3} 62 07 17,5 
23 52,2 22] 56 06 07,8 22 24,2 15 | 59 07 35,8 22 45,7 31 62 07 14,3 
24 14,2 221 55 05 45,8 22 39,2 15 | 59 07 20,8 22 48,8 3| 61 07 11,2 
24 36,2 22) 55 05 23,8 22 54,0 15 | 58 07 06,0 22 51,9 3| 61 07 08,1 
24 58,1 22| 55 05 01,9 23 08,7 15 | 58 06 51,3 22 55,0 3| 61 07 05,0 
25 20,1 22} 55 04 39,9 23 23,4 15 | 58 06 36,6 22 58,1 3 | 60 07 01,9 
25 42,1 221 55 04 17,9 23 38,0 15 | 57 06 22,0 23 01,1 31 60 06 58,9 
26 04,1 22} 55 03 55,9 23 52,6 15 | 57 06 07,4 23 04,1 31 59 06 55,9 
26 26,2 221 54 03 33,8 24 07,1 14| 57 05 52,9% 23 07,1 3| 69 06 52,9 
26 48,3 221 54 03 11,7 24 21,5 14] 56 05 38,54 23 10,1. 31 59 06 49,9 
27 10,5 22} 54 02 49,5 24 35,9 141 56 05 24,1 23 13,1 3 | 58 06 46,9 
27 32,7 22] 54 02 27,3 24 50,3 14| 56 05 09,7 23 16,0 3| 58 06 44,0 
27 55,0 23] 64 02 05,0 25 04,7 14] 55 04 55,39 23 18,9 3| 57 06 41,1 
28 17,5 23| §3 01 42,5 26 19,1 141 55 04 40,9 23 21,9 3| 57 06 38,1 
28 40,0 23| 63 01 20,0 25 33,4 14] 55 04 26,64 23 24,8 3] 56 06 35,2 
29 02,7 23) 53 00 57,3 25 47,8 14| 64 04 12,2 23 27,7 3| 56 06 32,3 
29 25,5 23] 53 00 34,5 26 02,2 14] 54 03 57,8 23 30,6 3| 56 06 29,4 
29 48,4 231 §3 00 11,6 26 16,6 14] 54 03 43,4 23 33,5 3 | 55 06 26,5 
$00 11,6 23| 52 | My 29 48,4 26 31,0 is | 54 03 29,0 23 36,4 3| 55 06 23,6 
00 34,9 24] 52 29 25,1 26 45,5 15 | 53 03 14,5 23 39,4 3|/ 54 06 20,6 
00 58,4 24| 52 29 01,6 27 00,1 is | 53 02 59,9 23 42,3 3| 54 06 17,7 
01 22,1 24} 61 28 37,9 27 14,6 is | 52 02 45,4 23 45,2 3] 54 06 14,8 
01 46,0 24} 51 28 14,0 27 29,3 15 | 52 02 30,7 23 48,1 3] 53 06 11,9 
02 10,2 24] 61 27 49,8 27 44,0 is | 52 02 16,0 23 51,1 3] 53 06 08,9 
02 34,6 25| 51 27 25,4 27 58,9 is | 51 02 01,1 23 54,0 3| 52 06 06,0 
02 §9,3 251 50 27 00,7 28 13,8 1s} 51 02 46,2 23 56,9 3] 52 06 03,1 
03 24,2 251 50 26 35,8 28 28,8 is | $1 01 31,2 23 89,9 3! 51 06 00,1 
03 49,5 26! 50 26 10,5 28 43,9 1s | 50 01 16,1 24 02,9 3] 51 05 87,1 
04 15,1 26, 50 25 44,9 28 59,2 1s | 50 01 00,8 24 05,9 3/ 61 05 54,1 
04 41,1 26| 49 25 18,9 29 14,6 16 | 49 00 45,4 24 08,9 3] 50 05 51,1 
05 07,4 27| 49 24 52,6 29 30,1 16 | 49 00 29,9 24 12,0 3| 50 05 48,0 
05 34,1 27| 48 24 25,9 29 45,8 16 | 49 00 14,2 24 15,0 3| 49 05 45,0 
06 01,2 28} 48 23 58,8 | WP 00 01,6 16| 48 | 2 29 58,4 24 18,1 3| 49 05 41,9 
06 28,7 28| 48 23 31,3 00 17,7 16 | 48 29 42,3 24 21,2 3] 48 05 38,8 
06 56,7 29| 47 23 02,3 00 33,9 16 | 47 29 26,1 24 24,4 3] 48 05 35,6 
07 25,2 29| 47 22 34,8 00 50,3 17| 47 29 09,7 24 27,6 3| 48 05 32,4 
07 54,1 30| 47 22 05,9 01 06,9 17] 47 28 53,1 24 30,8 3| 47 05 29,2 
08 23,6 30| 46 21 36,4 01 23,8 17 | 46 28 36,2 24 34,1 3| 47 05 25,9 
08 53,7 31| 46 21 06,3 01 40,9 171 46 28 19,1 24 37,4 3| 46 05 22,6 
09 24,3 31| 45 20 35,7 01 58,3 18 | 45 28 01,7 24 40,7 3| 46 05 19,3 
09 55,6 32] 45 20 04,4 02 16,0 18 | 45 27 44,0 24 44,1 3| 45 05 15,9 
10 27,6 33| 44 19 32,4 02 33,9 1s | 44 27 26,1 24 47,6 41 45 05 12,4 
11 00,2 33| 44 18 59,8 02 52,2 19 | 44 27 07,8 24 51,1 4| 44 05 08,9 
11 33,5 34| 44 18 26,5 03 10,8 19 | 43 26 49,2 24 84,6 4] 44 05 05,4 
12 07,6 35| 43 17 52,4 03 29,7 19 | 43 26 30,3 24 §8,2 4} 43 05 01,8 
12 42,6 36| 42 17 17,4 03 49,0 20] 42 26 11,0 25 01,9 a| 43 04 58,1 
13 18,4 37| 42 16 41,6 04 08,7 20} 42 25 51,3 25 05,6 4| 42 04 54,4 
13 55,1 | ae 41 16 04,9 04 28,8 21] 41 25 31,2 25 09,5 4| 41 04 50,5 
14 32,7 | 39] 41 15 27,3 04 49,3 21] 42 25 10,7 25 13,3 4{ 41 04 46,7 
15 11,3 ! 40] 40 14 48,7 05 10,4 22| 40 24 49,6 25 17,3 4] 40 04 42,7 
15 51,0 | 41] 39 14 09,0 05 31,9 22} 39 24 28,1 25 21,4 | 4{/ 40 04 38,6 
16 31,8 42| 39 13 28,2 05 53,9 23} 39 24 06,1 25 25,5 | 4] 39; 04 34,8 
17 13,7 431 38 12 46,3 06 16,5 23| 38 23 43,5 25 29,8 | 4| 39 04 30,2 
17 56,9 45] 37 12 03,1 06 39,6 24| 38 23 20,4 25 34,1 | 41 38 04 25,9 
18 41 | " 37 11 19 07 03 25| 37 22 87 25 39 4} 37 04 21 
19 27 48! 36 10 33 07 28 25] 36 22 32 25 43 s| 37 04 17 
20 15 49] 35 09 45 07 53 26| 36 22 07 25 48 51 36 04 12 
21 04 50] 34 08 56 08 19 27| 35 21 41 9 256 53 5| 35 04 07 
21 54 521 33 08 06 08 46 27 | 34 21 14 25 88 s| 34 04 02 
22 46 54] 33 07 14 09 13 28} 33 20 47 26 03 51 34 03 587 
23 40 57| 32 06 20 09 41 30| 33 20 19 26 08 5| 33 03 52 
24 12 31 05 48 09 58 32 20 02 26 11 33 03 49 
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0 % 22 13,1 22{ 57 ff 07 46,9 & 21 37,4 16] 61 W 08 22,69 TM 23 27,9 3| 65 | > 06 32,1 
1 22 35,5 22] 57 07 24,5 21 53,1 15] 61 08 06,9 23 30,8 31 65 06 29,2 
2 22 67,7 22| 56 07 02,3 22 08,4 15; 61 07 51,6] 23. °33,7 31 64 | N6 26,3 
3 23 19,9 22!| 56 06 40,1 22°. 93-7 15 | 61 07 36,3 23 36,6 al 44 | 06 23,4 
4 23 41,9 22| 56 06 18,1 22 38,8 15 | 60 07 21,24 23 39 ‘| 3[/ 63 06 20,6 
5 24 03,9 | 22| 56 05 56,1 22 53,7 15} 6v 07 06,3 23 42,2 | 3 82 03 17,3 
6 24 25.8 | 22] 56 05 34,2 23 08,6 15 |} 60 06 51,4§ 23 44,9 31 63 06 15,1 
7 24 47,7 } 22] 56 05 12,3 23 23,3 15 | 59 06 36,7 23 47,7 : 62 06 12,3 
8 25 09,5 22) 55 04 50,5 23 37,9 15} 59 06 22,1 23 50,3 31 62 06 09,7 
9 25 31,3 22} 55 04 28,7 23 52,4 14] 59 06 07,6§ 23 53,0 31 61 06 07,0 
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% 24 06,4 22| 57 #05 53,6 FF & 23 40,6 15] 62 | My 06 19,48 TH 25 38,5 2) 65 | 04 21,5 
24 28,5 22| 57 05 31,5 23 55,5 15} 62 06 04,5 25 40,5 2| 65 04 19,5 
24 50,5 22] 57 05 09,5 24 10,3 15 | 61 05 49,7 25 42,4 2| 65 04 17,6 
25 12,3 22| 56 04 47,7 24 24,8 14] 61 05 35,2 25 44,3 2! 64 04 15,7 
25 34,1 | 22] 56 04 25,9 24 39,3 14 | 60 05 20,7 25 46,2 21 63 04 13,8 
25 55,8 22| 56 04 04,2 24 53,5 14) 60 05 06,5 25 48,1 2} 63 04 11,9 
26 17,4 22! 56 03 42,6 25 07,7 14] 60 04 52,3 25 49,9 2| 63 04 10,1 
26 38,9 21| 56 03 21,1 25 21,8 14| 59 04 38,2 25 51,7 2] 62 04 08,3 
27 00,4 21| 56 02 59,6 25 35,7 14] 59 04 24,3 25 63,5 2) 62 04 06,5 
27 21,9 21| 55 02 28,1 25 49,6 14] 59 04 10,4 25 55,3 ° 2| 61 04 04,7 
27 43,4 21| 55 02 16,6 26 03,3 14| 58 03 56,75 25 oat] 2| 61 04 02,9 
28 04,8 21} 55 01 58,2 26 17,0 14| 58 03 43,0 25 on 2] 60 04 01,2 
28 26,3 22} 55 01 33,7 26 30,6 14] 58 03 29,4 26 00,5 2| 60 03 59,5 
28 47,8 22) 55 O1 12,2 26 44,2 14] 87 03 15,8 26 02,3 2] 59 03 57,7 
29 09,3 22| 54 00 50,7 26 57,7 13 | $87 03 02,3! 26 04,0 2| 59 03 56,0 
29 30,8 22! 54 00 29,2 § 27 ay 13 | 57 02 48,9 26 H 2| 59 03 54,3 
29 52,4 22} 54 00 07,6 27 24,5 13 | 56 02 35,5 ¢ 26 07,4 2| 58 63 52,6 

& 00 14,0 22; 54 | Ty 29 46,0 27 37,9 13] 56 02 22,1 26 09,1 2] 58 03 50,9 
00 35,7 22| 54 29 24,3 27 61,3 13 | 56 02 08,7 26 10,8 2} 57 03 49,2 
00 57,5 22; 53 29 02,5 28 04,6 13 | 55 01 55,4 26 12,4 2) 57 03 47,6 
01 19,4 22} 53 28 40,4 § 28 18,0 13 | 55 01 42,0 26 14,1 2| 56 03 45,9 
01 41,4 22| 53 28 18,6 28 31,3 13 | 55 01 28,7 26 15,8 2| 56 03 44,2 
02 03,5 22] 53 27 66,5 | 28 44,7 13 | 54 01 15,3 26 17,4 2/ 86 03 42,6 
3 25,8 22| 52 27 34,2 28 58,1 13 | 54 01 01,9 26 19,1 2/ 55 03 40,9 
o2 48,2 23| 52 27 11,8 29 11,5 13 | 54 00 48,5 26 20,8 2| 55 03 39,2 
03 10,7 23} 52 26 49,3 29 24,9 13 | 53 00 35,1 26 22,4 2| 54 03 37,6 
03 33,5 23| 52 26 26,5 | 29 38,4 14 | §3 00 21,6 26 24,1 2| 54 03 35,9 
03 56,4 | 23} 51 26 03,6 29 51,9 14} 52 00 08,1 26 25,8 2| 64 03 34,2 
04 19,5 23) 651 25 40,5 § MH 00 05,5 14. | 52 Z 29 54,5 26 27,4 2| 63 03 32,6 
04 42,9 | 24| 51 25 17,1 00 19,1 14] 52 29 40,9 26 29,1 2|/ 53 03 30,9 
05 06,4 | 24| 51 24 53,6 00 32,8 14] 51 29 27,2 26 30,8 2| 52 03 29,2 
05 30,3 | 24! 50 24 29,7 00 46,6 14] 51 29 13,4 26 32,5 2| 52 02 27,5 
05 54,3 | 24 50 24 05,7 01 00,5 14} 51 28 59,5 26 34,2 2] 51 03 25,8 
06 18,7 25; 50 23 41,3 01 14,5 14] 50 28 45,5 26 35,9 2/ 5§1 03 24,1 
06 43,4 251 49 23 16,6 01 28,6 14} 50 28 31,4 26 37,6 2| 51 03 22,4 
07 08,4 25| 49 22 §1,6 Ol 42,9 14] 50 28 17,1 26 39,3 2| 650 03 20,7 
07 33,7 | 26|/ 49 22 26,3 01 57,2 15 | 49 28 02,8 26 41,1 2! 50 03 18,9 
07 59,4 | 26| 48 22 00,6 02 11,7 15 | 49 27 48,3 26 42,8 2) 49 03 17,2 
08 25,4 26} 48 21 34,6 02 26,3 15 | 48 27 33,7 26 44.6 2| 49 03 15,4 
08 51,9 27] 48 21 08,1 02 41,1 15 | 48 27 18,9 26 46,4 2| 48 03 13,6 
09 18,7 271 47 20 41,3 02 56,1 16 | 47 27 03,9 26 48,2 2! 48 03 11,8 
09 46,1 28; 47 20 13,9 03 11,2 15 | 47 26 48,8 26 50,0 2) 48 03 10,0 
10 13,8 28| 47 19 46,2 | 03 26,6 16| 47 26 33,4 26 51,9 2| 47 03 08,1 
10 42,1 29] 46 19 17,9 03 42,1 16 | 46 26 17,9 26 53,7 2+ 47 03 06,3 
11 10,9 29| 46 18 49,1 03 57,9 16 | 46 26 02,1 26 55,6 21 46 03 04,4 
11 40,2 30] 45 18 19,8 04 13,9 16 | 45 25 46,1 26 57,5 2| 46 03 02,5 
12 10,2 31 | 45 17 49,8 04 30,2 17] 45 25 29,88 26 59,5 2| 45 03 00,5 
12 40,7 31| 44 17 19,3 04 46,7 17 | 44 25 13,3 27 01,4 2| 45 02 58,6 
13 11,9 32} 44 16 48,1 05 03,5 17} 44 24 56,5 27 03,4 2| 44 02 56,6 
13 43,8 33} 43 16 16,2 05 20,6 17 | 43 24 39,4 27 05,5 2| 44 02 54,5 
14 16,3 33{ 43 15 43,7 05 38,1 18 | 43 24 21,9 27 07,5 2| 43 02 52,5 
14 49,7 34] 42 15 10,3 05 55,8 18] 42 24 04,2 27 09,6 2| 43 02 50,4 
15 23,8 35| 42 14 36,2 06 13,9 19 | 42 23 46,1 27 11,8 2| 42 02 48,2 
15 58,8 Bu, 41 14 01,2 06 32,4 19 | 41 23 27,6 27 14,0 2] 41 02 46,0 
16 34,6 37 | 41 13 25,4 06 51,3 19 { 42 23 08,7 27 16,2 2| 41 02 43,8 
17 11,4 38] 40 12 48,6 07 10,6 20| 40 22 49,4 27 18,5 2!/ 40 02 41,5 
17 49,2 j 39| 39 12 10,8 07 30,3 20 | 39 22 29,7 27 20,8 2| 40 02 39,2 
18 28,0 | 40| 39 11 32,0 ] 07 50,5 21 | 39 22 09,5 27 23,1 2| 39 02 36,9 
19 07,9 | 41| 38 10 52,1 08 11,3 21| 38 21 48,7 27 25,6 21 39 02 34,4 
19 49,0 | 42! 37 10 11,0 08 32,5 22] 38 21 27,5 27 28,1 2; 38 02 31,9 
20 31 | 7 37 09 29 08 54 23! 37 21 06 27 31 2} 37 02 29 
21 15 45| 36 08 45 09 17 23| 36 20 43 27 33 3; | 37 02 27 
22 00 461 35 08 00 09 40 241 35 20 20 27 36 3 | 36 02 24 
22 46 48} 35 07 14 10 04 24| 34 19 56 27 39 3 | 35 02 21 
23 34 50| 34 06 26 10 28 25| 34 19 32 27 42 2{ 34 02 18 
24 24 61] 32 05 36 10 53 26| 34 19 07 27 44 3| 34 02 16 
25 15 53| 32 04 45 11 19 27| 33 18 41 27 47 4| 34 02 13 
25 45 31 04 15 11 34 32 18 A 27 49 33 02 11 





02,8 12| 63 12,8 21 |} 58 | M* 00 47,29 Tf 27 14,8 ¥$ 02 45,2 
15,2 13 | 63 33,8 21{ 58 00 26,2 27 38,7 02 21,3 
27,9 13} 64 55,1 21 | 58 00 04,9 28 02,6 01 57,4 
40,7 13 | 64 16,5 22} 58 | WS 29 43,5 28 26,5 01 33,5 
53,7 13] 64 38,1 22 | 58 29 21,9 28 50,5 01 09,8 
06,9 13 | 65 59,9 221 59 29 00,1 29 14,5 00 45,5 
20,4 14] 65 2,0 | 22 | 59 28 38,0 29 38,6 00 21,4 
34,1 14] 66 44,3 22 | 59 28 15,78 % 90 02,8 x 29 57,2 
48,0 14] 66 06,8 23 | 59 27 53,24 00 27,2 29 32,8 
02,2 14| 66 29,6 24} 59 27 30,4 00 51,6 29 08,4 
16,7 15| 67 52,7 23} 59 27 07,3) 01 16,2 28 43,8 
4 15} 67 16,1 24 | 59 26 43,98 01 40,8 28 19,2 
5 15| 68 39,9 24) 59 26 20,1 02 05,7 27 54,3 
9 16/ 68 03,9 24 | 60 25 56,19 02 30,7 27 29,3 
,6 16] 69 28,3 25 | 60 25 31,7] 02 56,0 27 04,0 
8 16{/ 69 53,2 25 1 60 25 06,8 03 21,4 26 38,6 
3 17} 70 18,4 26} 60 | 24 41,68 03 47,0 26 13,0 
12 17| 70 44,0 26! 60 | 24 16,98 04 12,9 25 47,1 
24,6 18) 71 10,1 27} 60 | 23 49,98 04 39,0 25 21,0 
42,5 18} 71 36,7 27 | 60 23 23,3 05 05,4 24 54,6 
00,9 19 | 72 03,7 28 | 61 22 56,3 05 32,1 24 27,9 
19,8 19] 72 31,3 28 | 61 22 28,7 05 59,0 24 01,0 
39,2 20] 73 59,5 29 | 61 22 00,5 § 06 26,3 23 33,7 
59,3 21} 73 28,3 29 | 61 21 31,7 06 53,9 23 06,1 
20,1 21| 74 57,6 30 | 61 21 02,4 07 21,9 22 38,1 
41,5 221 74 27,7 31 | 61 20 32,34 07 50,3 22 09,7 
03,6 23) 75 58,4 31] 61 | 20 01,6 08 19,1 21 40,9 
26,6 24} 75 29,9 32 | 61 19 30,] 08 48,2 21 11,8 
50,4 25 | 76 02,1 33 | 61 18 57,9 09 17,8 20 42,2 
15,1 25 | 77 35,2 34 | 61 18 24,8 09 47,9 20 12,1 
40,8 OF | TT 09,1 35] 61 17 50,9 10 18,5 19 41,5 
07,5 28 | 78 44,0 36 | 61 17 16,0 10 49,6 19 10,4 
35,3 29] 78 19,8 37 | 61 16 40,2 11 21,3 18 38,7 
04,4 301 79 56,6 38} 61 16 03,4 11 53,5 18 06,5 
34,8 32/1 80 34,5 39 | 61 15 25,5 12 26,4 17 33,6 
06,5 33 | 80 13,6 40 | 61 14 46,4 12 59,9 17 00,1 
39,8 35 | 81 53,9 41! 61 14 06,1 13 34,0 16 26,0 
14,8 37} 82 35,4 43 | 61 13 24,6 14 08,9 15 51,1 
51,5 39 | 83 18,3 44} 60 12 41,7 14 44,5 15 15,5 
30,3 41 | 83 02,7 46 | 60 13 57,31 15 20,9 14 39,1 
11,1 43] 84 48,5 47 | 60 11 11,5§ 15 58,1 14 01,9 
54,2 461 85 5,8 36,0 50 | 60 10 24,08 16 36,2 13 23,8 
39,9 48 | 85 20,1 25,2 51 1 60 09 34,8 17 15,2 12 44,8 
28,4 51 | 86 31,6 16,3 53 | 59 08 43,7 17 65,1 12 04,9 
19,9 55 | 87 40,1 09,2 55 | 59 O07 50,8% 18 36,1 11 23,9 
14,8 |B 59] 88 45,2 04,3 57 | 59 06 55,7 19 18,1 10 41,9 
13,4 |B 103) 88 46,6 01,5 59 | 58 05 58,5 20 01,3 09 58,7 
16,1 |B 107] 89 43,9 00,9 | 102 | 58 04 59,1 20 45,6 09 14,4 
23,4 |B112{ 90 36,6 02,9 | 1051] 57 03 57,1 21 31,1 08 28,9 
35,7 1B 118] 90 24,3 07,5 | 107] 57 02 52,5 22 18,0 07 42,0 
53,6 |B 24] 91 06,4 14,9 | 110/ 56 01 45,1 23 06,2 06 53,8 
17,8 |B1 31] 91 2,2 26,2 | 114] 55 00 06 04,1 
48,9 |B1 39] 91 11,1 38,7 | 117} 54 x 29 05 12,9 
27,9 |B148| 91 1 55,4 | 120] 53 28 04 20,1 
15,6 |B157] 91 4 15,7 | 124] 52 26 03 25,7 
13,0 !B2 08] 91 0 39,7 128] 51 25 02 29,4 
21,5 |B2 21| 90 5 07,6 | 132] 50 23 01 31,3 
42,1 |B2 34] 88 9 39,7 | 136] 49 22 00 31,3 
16,4 |B2 49! 86 6 16,2 | 1414 47 20 M29 29,2 
05,7 |B 3 06| 84 3 57,2 | 146 | 45 19 28 24,9 

C3 24] 80 43 151 | 44 17 27 18 

C3 43] 75 34 156 | 42 15 26 09 

C403! 70 30 201] 40 13 24 58 

C4 23| 63 31 207 | 38 11 23 44 

C4 44| 55 38 213 | 36 09 22 27 

C5 01] 45 51 218] 33 07 21 08 

5 12] 34 09 223] 30 04 19 45 

28 29 28 03 18 57. 
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0 % 25 03,3 22} 57 x” 04 56,7 & 24 42,5 15| 62 Wy 05 17,58 TH) 26 43,8 1} 65 | 03 16,2 

1 25 25,2 22| 57 | 04 34,8 § 24 57,1 14} 62 05 02,9 26 45,3 1} 65 03 14,7 

2 25 47,1 22| 57 04 12,9 25 11,4 14| 61 04 48,6 26 46,8 1} 64 03 13,2 

3 26 08,7 22| 57 03 51,3 25 25,7 14| 61 04 34,3 26 48,2 1! 64 03 11,8 4 
4 26 30,3 22| 56 03 29,7 25 39,7 14; 61 04 20,3 26 49,6 1| 63 03 10,4 

5 26 51,8 21; 56 03 08,2 25 53,7 14} 60 04 06,3 26 51,0 1! 63 03 09,0 

6 27 13,3 21| 56 02 46,7 26 07,5 14) 60 03 52,5 26 52,4 1; 63 03 07,6 

7 27 34,7 21! 56 02 25,3 26 21,2 14] 60 03 38,8 26 53,8 ri 62 03 06,2 

8 27 56,0 21, 56 02 04,0 26 34,8 13] 59 03 25,2 26 55,1 1} 62 03 04,9 

9 28 17,3 21| 56 01 42,7 26 48,3 13} 59 03 11,7 26 56,4 1] 61 03 03,6 

10 28 38,6 21| 55 01 21,4 27 01,7 13} 59 02 68,3 26 57,8 1} 67 03 02,2 

11 28 59,9 21| 55 01 00,1 27 15,1 13} 58 02 44,98 26 59,1 1} 60 03 00,9 

12 29 21,1 21| 55 00 38,9 § 27 28,4 13] 58 02 31,6 27 00,4 1| 60 02 59,6 

13 29 42,4 21| 55 00 17,6 27 41,6 13} 658 02 18,4] 27 01,7 1| 59 02 58,3 

14 1 $i 00 03,7 21| 55 Ty 29 56,3 § 27 54,7 | 13 i 02 05,3 27 03,0 1| 59 02 57,0 

15 00 25,1 21| 54 29 34,9 § 28 07,8 | 13 | 57 O01 52,23 27 04,2 1; 59 02 55,8 

16 00 46,4 21| 54 29 13,6 § 28 20,9 13] 57 C1 39,1 27 05,5 1; 58 02 54,5 

17 01 07,8 22| 54 28 52,2 | 28 34,0 | 13 | 56 01 26,0 27 06,8 1] 58 02 53,2 

18 01 29,3 22! 54 28 30,7 28 47,0 13 | 56 01 13,0 27 08,1 1} 57 02 51,9 
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37 08 47,7 26! 48 21 12,3 § 03 00,4 14] 49 26 59,6 27 32,1 1| 49 02 27,9 
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0 % 26 00,2 22] 57 #03 59,8 44,6 14} 62 | My 04 15,5 Ln 27 49,2 1] 65 | 02 10,8 
1 26 22,1 22) 57 03 37,9 58,7 14} 62 04 01,3 27 50,2 1| 65 02 09,8 
2 26 43,7 22| 57 03 16,3 12,8 14] 61 03 47,2 27 51,2 1| 64 02 08,8 
3 27 05,2 21] 57 02 54,8 26,6 14] 61 03 33,46 27 52,1 1 | 64 02 07,9 
4 27 26,7 21! 56 02 33,3 40,4 14] 62 03 19,6 27 53,1 1| 63 02 06,9 
5 27 48,0 21) 56 02 12,0 54,0 13 | 60 03 06,0§ 27 54,0 1] 63 02 06,0 
6 28 03,3 21| 56 01 50,7 07,4 13 | 60 02 52,6} 7 64,9 1] 63 02 05,1 
7 28 30,5 21| 56 01 29,5 20,8 13 | 60 02 39,2% 27 55,8 1] 62 02 04,2 
8 ‘28 51,7 | 21] 56 01 08,3 34,1 13 | 59 02 25,98 27 86,7 1] 62 02 03,3 
9 29 12,8 21| 56 00 47,2 | 2 13 | 59 02 12,84 27 57,8 1] 61 02 02,4 
10 29 33,9 21] 55 00 26,1 3 13 | 59 01 59,74 27 58,5 1] 61 02 01,5 
11 29 55,0 21} 55 00 05,0 13 | 58 01 46,7 27 59,4 1 | 60 02 00,6 
12 $00 16,1 21 55 | My 29 43,9 13, 58 01 33,8 28 00,2 1} 60 01 59,8 
13 00 37,1 21) 55 29 22,9 13 | 58 01 20,99 28 01,1 1| 60 01 58,9 
14 | 8600 58,2 21| 55 29 01,8 13 | 57 01 08,18 28 02,0 1} 59 01 58,0 
15 01 19,4 21; 54 28 40,6 13 | 57 00 55,34 28 02,8 1} 59 01 57,2 
16 01 40,5 21| 54 28 19,5 § 13 | 57 00 42,64 28 03,7 1 | 58 01 56,3 
17 02 01,7 21| 54 27 58,3 13 | 56 00 29,95 28 04,5 1 | 58 01 55,5 
18 02 23,0 21} 54 27 37,0 § 13 | 56 00 17,2 28 05,4 1} 57 01 54,6 
19 02 44,4 21| 53 27 15,6 13 | 56 00 04,6 § 28 06,2 1{| 57 01 53,8 
20 03 05,8 22| 53 26 54,2 13 | 55 | =< 29 51,98 28 07,1 1|/ 56 01 52,9 
21 03 27,3 22| 63 26 32,7 13 | 55 | 29 39,3 28 07,9 1] 56 01 52,1 
22 03 49,0 22} 53 26 11,0 13 | 54 29 26,6 28 08,7 1} 56 01 51,3 
23 04 10,7 22} 53 25 49,3 13 | 54 29 13,9 28 09,5 1 | 55 01 50,5 
24 04 32,6 22| §2 25 27,4 13 | 54 29 01,3 28 10,4 1 | 55 01 49,6 
25 04 ae 22| 52 25 05,3 13 | 53 28 48,5 28 11,2 1| 54 01 48,8 
26 05 16,9 22) 52 24 43,1 13 | 53 28 35,8 28 12,1 1| 54 01 47,9 
27 05 39,3 23; 52 24 20,7 13 | 53 28 23,0 28 12,9 1| 53 01 47,1 
28 06 01,9 23) §1 23 58,1 13 | 52 28 10,2 28 13,7 1} 53 01 46,3 
29 06 24,7 23) 51 23 35,3 13} 52 27 57,2 28 14,6 1] 53 01 45,4 
, 30 06 47,6 23| 51 23 12,4 13 | 52 27 44,3 28 15,4 1| 52 OL 44,6 
31 07 10,9 24] 50 22 49,1 13] 51 27 31,2 28 16,2 1] 52 01 43,8 
32 07 34,4 24]; 50 22 25,6 13 | §1 27 18,1 28 17,1 1] 61 01 42,9 
33 07 58,1 24] 50 22 01,9 13 | 50 27 04,9 28 17,9 1] 51 Ol 42,1 
34 08 22,1 24) 49 21 37,9 13 | 50 26 51,6 28 18,8 1| 51 01 41,2 
35 h 08 46,5 25; 49 21 13,5 14} 49 26 38,1 28 19,7 1] 50 01 40,3 
36 09 11,1 25} 49 20 48,9 14 | 49 26 24,6 28 20,5 1} 50 01 39,5 
37 09 36,1 251 48 20 23,9 14] 49 26 10,9 28 21,4 1{ 49 01 38,6 
38 10 01,4 26 | 48 19 58,6 14 | 48 25 57,1 28 22,3 1} 49 01 37,7 
39 10 27,2 26 | 48 19 32,8 14 | 48 25 43,1 28 23,2 1] 48 01 36,8 
40 10 53,3 { 27] 47 19 06,7 14 | 47 25 29,0 28 24,1 1 | 48 01 35,9 
41 11 19,8 27) 47 18 40,2 14 | 47 25 14,7 28 25,0 1 | 47 01 35,0 
42 11 46,8 28' 46 18 13,2 15 | 47 25 00,2 28 25,9 1] 47 01 34,1 
43 12 14,3 28 | 46 17 45,7 15 | 46 24 45,6 28 26,9 1 | 46 01 33,1 
44 12 42,2 29 | 46 17 17,8 15 | 46 24 30,7 28 27,8 1] 46 01 32,2 
45 if 13 10,7 29 | 45 16 49,3 15 | 45 24 15,6 28 28,8 1] 46 01 31,2 
46 13 39,7 30; 48 16 20,3 16 45 24 00,38 28 29,7 1} 45 01 30,3 
47 14 09,3 30 | 44 15 50,7 16 | 44 23 44,78 28 30,7 1{ 45 01 29,3 
48 14 39,6 31] 44 15 20,4 16 | 44 23 28,9 28 31,7 1} 44 01 28,3 
49 15 10,4 32} 43 14 49,6 16 | 43 23 12,7 28 32,7 1 | 44 01 27,3 
50 15 42,0 32 | 43 14 18,0 17 | 43 22 56,3 28 33,8 1 | 43 01 26,2 
51 16 14,3 33 | 42 13 45,7 17 | 42 22 39,6 28 34,8 1 | 43 01 25,2 
52 16 47,3 341 42 13 12,7 17 | 42 22 22,6 28 35,9 1 | 42 O1 24,1 
53 17 21,1 35 | 41 12 38,9 18 | 41 22 05,2 28 37,0 1] 41 01 23,0 
54 17 55,8 36 | 41 12 04,2 18} 41 21 47,4 28 38,1 1} 41 01 21,9 
55 18 31,4 37. | 40 11 28,6 18 | 40 21 29,2 28 39,2 1{ 40 01 20,8 
66 19 07,9 {| 38] 39 10 52,1 19 | 40 21 10,7 28 40,4 11 40 | 01 19,6 
57 19 45,4 39 | 39 10 14,6 19 | 39 20 51,6 28 41,6 | 1! 39 | 01 18,4 
58 20 24,0 40] 38 09 36,0 20 | 38 20 32,1 28 42,8 ' 1! 39 01 17,2 
59 21 03,7 41] 37 08 56,3 21 | 38 20 12,2 28 44,0 1 | 38 01 16,0 
60 21 45 42} 36 O8 15 21 | 37 19 §2 28 45 2| 38 01 15 
61 22 27 43} 36 07 33 22 | 37 19 31 01 13 
62 23 10 45] 35 06 50 22 | 36 19 09 01 12 
63 23 55 46] 34 06 05 23 | 35 18 47 ) 01 11 
64 24 41 48 | 34 05 19 24 | 35 18 24 01 09 
65 25 29 49 | 32 04 31 25 | 34 18 0 01 08 
66 26 18 52| 32 03 42 25 | 32 17 35 01 086 
66 33,6 26 47 31 03 13 32 17 21 01 05 
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Dif Dif 
Long | Long Long 
are ee ae ree a 
14} 62 | Ty 03 13,39] TO 28 54,6 0] 65 |< 01 05,4 
14! 62 02 59,4] 28 55,1 0] 65 01 04,9 
14] 62 02 45,8 28 55,6 0] 64 01 04,4 
13 | 61 02 32,2 28 56,1 0] 64 01 03,9 
13} @1 | 02 18,9 28 56,5 o| 64 01 03,5 
13; 61 | 02 05,6 28 57,0 0/ 63 01 03,0 
13 | 60 01 52,5 28 57,5 0] 63 01 02,5 
13 | 60 Ol 39,5 z8 57,9 | 0! 62 01 02,1 
13 | 60 01 26,6 28 58,4 | 0] 62 01 01,6 
13 | 59 | 01 13,84 28 a o| 61 01 01,2 
13] 59 | O1 01,05 28 59,2 o| 61 01 00,8 
| 58 | 00 48,4 § 28 59,7 0| 60 01 00,3 
13} 58 | 00 35,8 29 00,1 | 0} 60 00 59,9 
12| 58 | ‘00 23,38 29 00,6} of 59 00 59,4 
12 | 57 } 00 10,86 29 01,0 | 0| 59 00 59,0 
12| 57 | 2 29 68,4§ 29 01,4 0; 59 00 58,6 
12 | 57 29 46,0 29 01,8 o| 58 00 58,2 
12 | 56 29 33,7 29 02,3 o| 58 00 57,7 
12 | 56 29 21,4% 29 02,7 0; 57 00 57,3 
12 | 56 29 09,1] 29 03,1 o| 57 00 56,9 
12} 55 28 56,8 | 29 03,5 0| 57 00 56,5 
12] 55 28 44,5 29 03,9 o| 56 00 56,1 
12 | 55 28 32,2 29 04,4 0} 56 00 55,6 
12] 54 28 19,9) 29 04,8 o| 55 00 55,2 
12] 54 28 07,56 29 06,2 0| 55 00 54,8 
12} 53 27 55,2 29 05,6 o| 54 00 54,4 
12) 53 27 42,8 29 06,0 o| 54 00 64,0 
12 | 53 27 30,4 29 06,4 o| 54 00 53,6 
13 | 52 27 17,9 29 06,9 0] 52 00 53,1 
13! 62 27 05,4 29 07,3 o} 53 00 52,7 
13 | 52 26 62,8 29 07,7 o| 52 00 52,3 
13 { 51 26 40,1 29 08,1 0} 52 00 51,9 
13 { 51 26 27,4 29 08,5 o| 52 00 51,5 
13 | 50 26 14,5 29 09,0 0} 51 00 51,0 
13 | 50 26 01,6 29 09,4 0] 51 00 60,8 
13 | 50 | 25 48,6 29 09,8 0} 50 00 50,2 
13 | 49 25 35,4 29 10,3 0} 50 00 49,7 
13] 49 25 22,1 29 10,7 o| 49 00 49,3 
14} 48 25 08,7 29 11,2 o| 49 00 48,8 
14} 48 24 55,2 29 11,6 0 | 48 00 48,4 
14 | 48 24 41,5 29 12,1 o| 48 00 47,9 
14! 47 24 27,6 29 12,5 0| 48 00 47,5 
14| 47 24 13,6 29 13,0 0} 47 00 47,0 
15 46 23 59,4 29 13,4 0 47 00 46,6 
151 46 23 44,9 29 13,9 0| 46 00 46,1 
15 | 45 23 30,3 29 14,4 0| 46 00 45,6 
15} 45 23 15,5 29 14,9 0! 45 00 45,1 
15} 44 23 00,44 29 15,4 9| 45 00 44,6 
16 | 44 22 45,0 29 15,9 1} 44 00 44,1 
16] 43 22 29,4 29 16,4 i} 44 00 43,6 
16 | 43 22 13,5 29 16,9 1| 43 00 43,1 
17 | 42 21 57,35 29 17,4 1} 43 00 42,6 
17 | 42 21 40,8 29 17,9 1} 42 00 42,1 
17 | 41 21 23,9 29 18,5 1} 42 00 41,5 
18 | 41 21 06,7 29 19,1 1} 41 00 40,9 
18 | 40 20 49,1 § 29 19,6 1| 40 00 40,4 
18 | 40 20 31,1 29 20,2 1/ 40 ; 00 39,8 
19 | 39 20 12,7 29 20,8 | 1| 39 | 00 39,2 
19 | 38 19 53,8] 29 21,4 1/ 39 00 38,6 
20} 38 19 34,55 29 22,0 j 1: 38 00 38,0 
21; 37 19 15 29 23 0 37 00 37 
21 | 36 18 54 B 29 23 1| 37 00 37 
21 | 36 18 33 29 24 1| 36 00 36 
23 | 35 18 12 29 25 o| 35 00 35 
23 | 34 17 49 29 25 1} 35 00 35 
23 | 33 17 26 29 26 1| 34 00 34 
25 | 33 17 03 29 27 oj} 33 00 33 
32 16 49 29 27 33 00 33 
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The Auxiliary Tables are a useful supplement to the Tables of Houses 
and Oblique Ascension. They make easy the handling of the latter without 
any loss of precision in the results. 


Table of Topoecentric Poles 


They appear in the first place because they give the correct values for 
entering the column of poles of the Table of Houses, 


Interpolation Tables 


In the Table of Houses, beside certain Difs.(  ) and certain Difs. 
(OA), the capital letters B, C or Dwill be found. They refer to the me 
tho& of interpolation to be used. 


When there is no letter beside the "Dif.", the appropriate table is 
the "A" — Linear Interpolation. 


The letter "B" means that in those cases linear interpolation no longer 
yields accurate results, and that second differences should be used. Ta 
ble B follows inmediately after table A. 


The table under letter "C" is in fact the same as table B, but it is 
applicable to poles above 60°, where precision is reduced from 0,1 to0,1', 


Letter "D" denotes those cases in which differences are greater. Here 
the calculation via the formula is more accurate and reliable. 


The procedure to be followed with these interpolation tables has been 
dealt with in the chapter on "Use of the Tables". 


Table A. Linear Interpolation 


At the top of this table the minutes of arc are displayed horizontally. 
They are valid for poles as well as for OAs, up to 30', 


On the first vertical column the values of the Dif. ( . 4 )and the Dif. 
(OA) of the Table of Houses are to be found. The first pair of pages 
reaches up to 60' (1°), and the second one to 120' (2°), with multiples 
for integer degrees up to 5°, 


On the inside vertical columns the interpolating values are displayed, 
all of them positive (i.e., to be added). 
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ASC 
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DESC] € jor: 
ie eee ees Ge ee ee ee 
QO 00,0 0,3 
0 03,3 0,3 
Q 06,7 0,3 
Oo 10,0 0,3 
0 13,3 0,3 
O 16,7 0,3 
‘0 20,0 0,3 
0 23,3 0,3 
QO 26,7 0,3 
O 30,0 0,3 
0 33,3 0,3 
O 36,7 0,3 
O 40,0 0, 3 
0 43,3 0,3 
QO 46,7 0,3 
9 50,0 0,3 
0 53,4 QO, 3 
O 56,7 0,3 
1 00,1 0,3 
1 03,4 0,3 
l1 06,7 0,3 
1 10,1 0,3 
1 13,4 0,3 
1 16,8 0,3 
1 20,1 0,3 
1 23,5 0,3 
1 26,8 0,3 
1 30,2 0,3 
1 33,5 0,3 
l 36,9 0,3 
1 40,2 0,3 
1 43,6 On3 
1 46,9 0,3 
lL 50,3 0,3 
l1 53,7 0,3 
lL 57,90 0,3 
2 00,4 0,3 
2 03,8 0,3 
2 O7,1 0,3 
2 10,5 0,3 
2 13,9 0,3 
2 17,3 0,3 
2 20,6 0,3 
2 24,0 0,3 
2 27,4 0,3 
2 30,8 0,3 
2 34,2 0,3 
2 37,55 0,3 
2 40,9 0,3 
2 44,3 0,3 
2 47,7 0,3 
2 51,1 0,3 
2 54,5 0,3 
2 57,9 0,3 
3 O1,3 0,3 
3 04,7 0,3 
3 08,2 0,3 
3 11,6 0,3 
3 15,0 0,3 
3 18,4 0,3 
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4 45,1 0,4 9 26,2 
4 48,6 0,4 9 
4 52,1 0,4 9 
4 55,6 0,4 9 
4 59,2 0,4 9 
5 02,7 0,4 0 
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5 27,6 0,4 
5: 3152 0,4 
5 34,8 0,4 
5 38,3 0,4 
5 41,9 0,4 
5 45,5 0,4 





. 


. 


*. 







OAKONUUY 
° 
© 
» 
S 
“oo00 000 
.*» a & » ~ 
ALL HAAL 


O99 2890°9 
ha Ph dA fH h 





AAA A A AN 
=) 
© 
. 
N 


* 





. . = 


» 





oooefo9S 
p>h bh dh PD 


» 


ANDAA ASA 
> 
ww 
* 
Ne) 





*. 


7» 


» 


O9fo9099 
i i i a 


7» 


* 


* 


ooo 000° 
»* ws * 


. 
~~ N SS) Sw ~ 


» & & @& 8 i er er er 
“o~J st ~J sw) sd a | 


*. 7 . » 


. 


aoogo90o90 
i i i i 


7 *. 


ad 


Se 


= » 


= 


= 


ef . 8s 8 8 8S . = 4 
a~wNN SSS a a | 


~ . 


= 


ooo o0o°o 
ce i Be i i 


* = 


- 


O99 99099 
a ao a a 


. 

























































6°0 S‘O € ‘Ze Sst Os 8‘O b‘O 

6 ‘0 S‘O T‘L4%@ ST Ov 8'0 v‘O 

6°O S‘O 6’T2 ST of 8‘O v'O 

6‘O S‘O L°9T ST OZ 8 ‘0 v‘o 

6‘O S‘O S‘TIT ST OT 8 ‘0 v‘O 

6 ‘0 S‘O *‘90 ST 8) 6€ 8’0 v’O 

6‘C S ‘OQ Z‘TO ST os 8‘O ¢‘O 

6 ‘0 S‘0 T‘9S PT Ov 8°O v‘O 

8'O Ss ‘oO O’TS PT O€ 8 ‘0 p‘O 

8’0O S‘O 6°St bI 02 8‘O v’O 

8‘O S‘O 6’°0b PI OT 8‘O p‘O 

8‘O S ‘0 8‘SE FT Oo 8€ 8‘O ‘Oo 

8'O S’O 8‘O€ pT os 8 ‘0 b‘O 6 
8 ‘oO S‘O 8‘SZ PT OF 8 ‘0 ¢‘O 6 
8’O S‘O 8°02 PT o£ 8‘O v‘O 6 
8'0 S‘O 6’°ST PI 02 8 ‘0 r‘O 6 
8‘O S ‘Oo 6’Ot PT OT L£‘O b‘O 6 
8'0O S‘O 0‘90 tT 0 Le L‘O v‘O 6 
8‘O S’O T‘TO fT os L‘O ¢‘o 6 
8‘O S‘O f°9S «ET Ov L4‘0O ¢‘O 6 
8‘O Ss’0 €‘TS €T O€ L°O ¢‘0O 6 
8’0O S‘O S‘Ob €T oz L£‘0O v‘O 6 
8 ‘0 S‘O L‘Ibe €T oT L£‘0O ¢’O 6 
8 ‘0 S’O 8‘S9E ET re) 9€ L‘O v’O 6 
8 ‘0 S‘O O’Ze ET Os ‘Oo 7‘O 6 
8’0 S‘O €‘4e@ €T Ov L‘0 v‘0 6 
8’O Ss ‘OQ S‘7% €T Oc L‘O ¢ ‘0 6 
8 ‘Oo S‘O L‘LT €T oz L‘O +’O 8 
8‘O S‘O O‘ET €T OT 4‘O aa 0) 8 
8 ‘0 S‘O €‘80 €1 0 SE L‘O %‘O 8 
8°O S’O 9’‘€Q €T os L£‘O r’O 8 
8‘O S‘O 6’°8S 2T OV L‘0 ¢’O 8 
8’0O S‘O Z°tS 2 Oe L‘O ¢‘O 8 
8’O S‘O 9°‘6h ZT Oz L’o v‘O 8 
8'0 S‘O 6’‘bp ZT oT L‘O b‘O 8 
8‘O S‘O €‘Ov 2T re) ve L‘O ¢‘O 8 
8’O }: S‘O L‘SE ZT os L‘O v‘o 8 
8‘O Ss ‘O T‘TE ZT Ov L‘O v’O 8 
8'O S‘O S‘9% 2 ofc L‘O v‘o 8 
8°0O S‘O 6’T2 2T 02 L£‘O v‘O 8 
8‘O S‘O v’LT 2T OT L‘O 7‘O 8 
8‘0O S‘O 6‘°7T CT Oo €€ L°O v‘O 8 
8°O S ‘Oo €’so 2Tt f OS L£‘O v‘O L 
8°O S‘O 8°€O 2T OF L£‘O v‘O L 
8’0O v‘o v’6S IT § Of L‘0 ¢’O L 
8’0O ¢‘O 6°bS TT oz L£’0 b‘O L 
8‘O v'o -‘OS TT OT L£‘O vO L 
8°0O ¢’O 6°SP TT 0 Ze L£°O v’O L 
8‘O v‘o S’‘Iv TT OS L£°O ‘Oo L 
8°0O ¢’O T‘Le TTI OF L‘O b’O L 
8’°0O v‘O L‘Ze 6TT Of L£‘Oo ¢‘O L 
8‘O ¢‘O €‘8z TT 02 4‘O ¢’O L 
8‘0O b’O 6‘€Z IT oT L£‘O ‘0 L 
8’0O ¢‘O 9°61 TI Oo § tTE€ L‘O b’O L 
8’O ¢‘O c‘ST TT os 4‘O “0 L 
8'O v‘o 6‘Or Tt OP L4°O ‘O L 
8‘O ¢‘O S“90 TT oc. LO ‘oO L 
8°O v‘o @‘to IT Of 4‘O ‘0 L 
8‘O v‘O 6’‘LS otf OT L‘O ‘oO 9 
8‘O v‘O 9°€S OT O O€ L‘O ‘0 9 


rt Ftd 





Il AKjos 
MlUDOdC 


i 
54110d ) 


TABLE OF 


ASC MAYA WU 


pesc] fF op} 
cee 


15 37,6 0,5 29 13,4 0,9 21 39,9 0,7 38 28,0 1,0 
15 42,9 0,5 29 22,0 0,9 21 46,9 0,7 38 37,9 1,0 
15 48,2 0,5 29 30,7 0,9 21 53,9 0,7 38 47,9 1,0 
15 53,5 0,5 29 39,4 0,9 22 01,0 0,7 38 «(57,8 1,0 
15 58,8 0,5 29 48,1 0,9 22 08,1 0,7 39 07,8 1,0 
16 04,2 0,5 § 29 56,9 0,9 22 15,3 0,7 39 17,8 1,0 
16 09,6 0,5 30 05,6 0,9 22 22,4 0,7 39 27,8 1,0 
16 15,0 0,5 30 14,4 0,9 22 29,6 0,7 39 37,9 1,0 
16 20,4 0,5 30 23,2 0,9 22 36,9 0,7 39 47,9 1,0 
16 25,9 0,5 30 32,0 0,9 22 44,2 0,7 39 ©658,0 1,0 
16 31,4 0,5 30 40,8 0,9 22 51,5 0,7 40 08,1 1,0 
16 36,9 0,5 30 49,6 0,9 22 58,9 0,7 40 18,3 1,0 
16 42,4 0,5 9 30 58,5 0,9 23 06,3 0,7 40 28,4 1,0 
16 47,9 0,6 31 07,4 0,9 23 13,8 0,7 40 38,6 1,0 
16 53,5 0,6 31 16,3 0,9 23 21,3 0,8 40 48,8 1,0 
16 59,1 0,6 31 25,2 0,9 23 28,8 0,8 40 59,1 1,0 
17 04,7 0,6 31 34,2 0,9 23 36,4 0,8 41 09,4 1,0 
17 10,4 0,6 31 43,1 0,9 23 44,1 0,8 41 19,6 1,0 
17 16,0 0,6 31 52,1 0,9 23 51,7 0,8 41 29,9 1,0 
17. 21,7 0,6 32 01,1 0,9 23 59,5 0,8 41 40,3 1,0 
17 27,5 0,6 32 10,1 0,9 24 07,2 0,8 41 50,7 1,0 
17 33,2 0,6 32 19,2 0,9 24 15,0 0,8 42 01,0 1,0 
17 39,0 0,6 32 28,2 0,9 24 22,9 0,8 42 11,5 1,0 
17 44,8 0,6 32 37,3 0,9 24 30,8 0,8 42 21,9 1,0 
17 50,6 0,6 32 46,4 0,9 24 38,7 0,8 42 32,4 1,0 
17 56,4 0,6 32 55,5 0,9 24 46,7 0,8 42 42,8 1,1 
18 02,3 0,6 33 04,7 0,9 24 54,8 0,8 42 53,4 1,1 
1a 08,2 0,6 @ 33 13,8 0,9 25 02,9 0,8 43 03,9 1,1 
18 14,2 0,6 H 33 23,0 0,9 25 11,0 0,8 43 14,5 1,1 
18 20,1 0,6 § 33 32,2 0,9 25 19,2 0,8 43 25,1 1,1 
18 26,1 0,6 33 41,4 0,9 25 27,4 0,8 43 35,7 1,1 
18 32,1 0,6 33 50,7 0,3 25 35,7 0,8 43 46,3 1,1 
18 38,2 0,6 33 59,9 0,9 25 44,0 0,8 43 57,0° 11,1 
18 44,2 0,6 34 09,2 0,9 25 52,4 0,8 44 07,7 so 
18 50,3 0,6 34 18,5 0,9 26 00,9 0,8 44 18,4 1,1 
18 56,5 0,6 34 27,8 0,9 26 09,3 0,9 44 29,1 je 
19 02,6 0,6 ’ 34 37,2 0,9 26 17,9 0,9 44 33,9 l,l 
19 08,8 0,6 8 34 46,5 0,9 26 26,5 0,9 44 50,7 1,1 
19 15,0 0,6 34 55,9 0,9 26 35,1 0,9 45 01,5 1,1 
19 21,3 0,6 35 05,3 0,9 26 43,8 0,9 45 12,4 1,1 
19 27,5 0,6 35 14,8 0,9 26 52,6 0,9 45 23,3 l,l 
19 33,9 0,6 35 24,2 0,9 27 01,4 0,9 45 34,2 1,1 
19 40,2 0,6 35 33,7 0,9 27 10,3 0,9 45 45,1 1,1 
19 46,6 0,6 35 43,2 0,9 27 19,2 0,9 45 56,0 1,1 
19 52,9 0,6 35 52,7 1,0 27 28,2 0,9 46 07,0 l,l 
19 59,4 0,6 36 02,2 1,0 27 37,2 0,9 46 18,0 1,1 
20 05,9 0,6 36 11,8 1,0 27 46,3 0,9 46 29,1 Ld 
20 12,4 0,6 36 21,4 1,0 27 +55,4 0,9 46 40,1 1,1 
20 18,9 0-7 36 31,0 1,0 28 04,7: 0,9 46 51,2 1,1 
20 25,5 0,7 36 40,6 1,0 28 13,9 0,9 47 02,3 1,1 
20 32,1 0,7 36 50,3 150 28 23,3 0,9 47 13,5 1,1 
20 38,7 0,7 36 ©59,9 1,0 28 32,6 0,9 47 24,7 1,1 
20 45,4 0,7 37 09,7 1,0 28 42,1 0,9 47 35,8 1,1 
20 52,1 0,7 37 19,4 se 28 51,6 1,0 47 47,1 1,1 
20 58,8 0,7 37 29,1 1,0 29 01,2 1,0 47 58,3 1,1 
21 05,6 0,7 ff 37 38,9 1,0 29 10,8 1,0 48 09,6 1,1 
21 12,4 0,7 37 48,7 1,0 29 «20,5 1,0 48 20,9 1,1 
21 19,2 0,7 37 58,5 1,0 29 «30,3 1,0 48 32,2 11 
21 26,1 0,7 38 «(08,3 1,0 29 40,1 1,0 48 43,6 1,1 
21 33,0 0,7 38 «(18,2 1,0 29 50,0 1,0 48 55,0 1,l 
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This table gives accurately the poles of the 
intermediate houses. 
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EXAMPLE. Find poles for geographic latitude 51° 38' 
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Totals 22 49,8 
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It should be recalled that it is enough to have the 
poles accurately to 1'. This precision yields cusps 
exact to 0,1', even in the higher latitudes. Thus, 
the tenths of minute of arc are used only to obtain 
the desired precision when rounding off. 
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Remember that equidistant houses have the same 
poles, thus: 
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1/3 SA: XI/V and MIII/Ix 
2/3 SA: XII/VI and II/VIII 
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The MC always has a O° pole, whereas the pole of 
the Ascendant is the geographic latitude ( @ ). 
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Interpolation 


1,3' 
ae eee Ea (I Senay (RAT eed NET Ra ae a) CE eee ae ee 
l 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 5 ek 1,2 1,3 
2 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0 Ze 2,4 2,6 
3 0,9 1,2 1,5 1,8 7 | 2,4 2,7 3,0 3,3 3,6 3,9 
4 1,2 1,6 2,0 2,4 2,8 3,2 3,6 4,0 4,4 4,8 re 4 
5 1,5 2,0 245 3,0 Se 4,0 4,5 5,0 5,5 6,0 6,5 
6 1,8 2,4 3,0 3,6 4,2 4,8 5,4 6,0 6,6 732 7,8 
7 Zoi 2,8 3;5 4,2 4,9 5,6 6,3 7,0 7,7 8,4 9,1 
8 2,4 3,2 4,0 4,8 5,6 6,4 ise 8,0 8,8 9,6 10,4 
9 2,7 3,6 4,5 5,4 6,3 Tue 8,1 9,0 9,9 10,8 Li, 7 

10 3,90 4,0 5,0 6,0 7,0 8,0 9,0 10,90 11,90 12,0 13,0 
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1422 cao 3,5 4,7 =e 7,0 8,2 9,3 Lit 12,8 14,0 
1,2 2,4 3,5 4,7 5,9 Vek 8,3 9,5 11,8 | 13,9 14,2 
Lee 2,4 3,6 4,8 6,0 7,2 6,4 9,6 12,0 | 13,2 14,4 
1,2 2,4 3,7 4,9 6,1 7,3 8,5 9,7 12,2 | 13,4 14,6 
1,2 2,5 a | 4,9 6,2 7,4 8,6 9,9 12,3 | 13,6 14,8 
1,3 2,5 3,8 5,0 6,3 7,95 a,8 10,0 12:5: f- L377 15,0 
153 2,5 3,8 ae 6,3 7,6 9,9 10,1 L247 i 139 15,2 
L,.3 2,6 3,8 5,1 6,4 7,7 9,0 10,3 12,8 1g,1 is,4 
1,3 2,6 3,9 5, 2 6,5 7,8 ge 8 10,4 13,0] 14,3 15,6 
i, 3 2,6 4,0 5,3 6,6 7,9 9,2 10,5 13,2], 14,5 15,8 





























Le3 25 4,9 = a | 6,7 8,0 9,3 i0,7 13,3 ] 14,7 16,0 
1,4 250 4,1 5,4 6,8 B,1 9,5 10,8 13,5 | 14,8 16,2 
1,4 2,7 4,1 5,5 6,8 8,2 9,6 10,9 13,7 | 15,0 16,4 
1,4 2,8 4,1 9,5 6,9 8,3 9,7 ll,1l 13,8 |] 15,2 16,6 
1,4 2,8 4,2 5,6 7,0 8,4 9,8 11,2 14,0 | 15,4 16,8 
1,4 2,8 4,3 3,7 are 8,5 9,9 11,3 14,2 | 15,6 17,0 
1,4 2,9 4,3 ad 7,2 8,6 | 10,0 11,5 14,3 | 15,8 17,2 
15 2,9 4,4 5,8 7,3 8,7 | 10,2 11,6 14,5 | 15,9 17,4 
15.5 2,9 4,4 5,9 7,3 8,8 | 10,3 11,7 14,7 | 16,1 17.9 
1,5 3,0 4,4 359 7,4 8,9 }] 10,4 T39 14,8 | 16,3 17,8 
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’ ’ ’ ’ ’ ’ dla 2 12,8 16,0 | 17,6 19,2 
’ ’ , ’ ’ ’ 11,3 12,9 16,2 }] 17,8 19,4 
’ ’ ’ , r 7 ’ 11,4 13,1 16,3 18,0 19,6 
’ ’ ’ ’ ’ ’ 11,6 13,2 16,5 | 18,1 19,8 

























































139 3,3 5,0 6,7 | 9,3 11,7 | 13,3 16,7 | 18,3 | 20,0 
19 3,4 5,0 6.7] g.4 11,8 | 13,5 16,8 | 18,5 | 20,2 
1,7 3,4 5,1 6,8] 8,5 11,9 | 13,6 17,0 | 18,7 | 20,4 
1,7 3,4 5,2 6,9] 8,6 12,0 | 13,7 17,2 | 18,9 | 20,6 
1,7 3,5 5,2 6,9] 8,7 12,1 | 13,9 17,3 | 19,1 | 20,8 
1,8 3,5 5,3 7,0| 8,8 12,3 | 14,0 17,5 | 19,2 | 21,0 
1,8 3,5 5,3 7,1 | 8,8 12,4 | 14,1 i7,7 | 19,4 | 21,2 
1,8 3,6 5,3 7,1] 8,9 12,5 | 14,3 17,8 | 19,6 | 21,4 
1,8 3,6 5,4 7,2| 9,0 12,6 | 14,4 18,0 | 19,6 | 21,6 
1,8 3,6 5,5 7,3] 9,1 12,7 | 14,5 18,2 | 20,0 | 22,8 
































1,8 Pe 55:5 7,3 9,2 12,8 14,7 18,3 20,2 22,0 
1,9 357 5,6 7,4 9,3 13,0 14,8 18,5 | 20,3 22,2 
1,9 537 5,6 7,5 9,3 13,1 14,9 18,7 20,5 22,4 
1,9 3,8 5,6 7,5} 9,4 13,2 15,21 18,8 20,7 22,6 
1,9 3,8 ae | 7,6 9,5 13,3 15,2 19,0 | 20,9 22,8 
1,9 3,8 5,8 ee 9,6 13,4 15,3 19,2 21,1 23,0 
1,9 3,9 5,8 Tig 9,7 13,5 15,5 19,3 el, 23,2 
2,0 3,9 5,9 7,8 9,8 13,7 15,6 19,5 {| 21,4 23,4 
2,0 3,9 5,9 7,9 9,8 13,8 15,7 19,7 21,6 23,6 
2,0 4,90 5,9 7,9 9,9 13,9 15,9 19,8 | 21,8 23,8 





3,0 6,0 9,0 12,0/15,0 18,0 | 21,0 24,0 | 27,0 30,0 | 33,0 
4,0 8,0 12,0 16,0] 20,0 24,0 |} 28,0 32,0 | 36,0 | 40,0 | 44,0 
5,0 10,0 15,0 20,0] 25,0 30,0 | 35,0 40,0 | 45,0 50,0 | 55,0 
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INTERPOLATION Table A 
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61 is,3 | 19,3 
62 18,6 | 19,6 
63 is,9 | 19,9 
64 19,2 } 20,3 
65 19,5 | 20,6 
66 19,8 | 20,9 
67 20,1 | 21,2 
68 20,4 | 21,5 
69 20,7 21,8 
70 21,0 | 22,2 
71 21,3 } 22,5 
72 21,6 | 22,8 
73 21,9 | 23,1 
74 22,2 |} 23,4 
75 22,5 23,7 
76 22,8 24,1 
77 23,1 | 24,4 
78 23,4 24,7 
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© REDUCTION FROM UNIVERSAL 
! TO EPHEMERIS TIME 


year AT year A T year AT 
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1890.5 - 7.17 1920.5 + 20.48 t 1950.5 + 29.42 
1891.5 - 7.94 1921.5 + 21.06 1951.5 + 29.66 
1892.5 - 8.23 | 1922.5 + 21.56 i 1952.5 + 30,29 
1893.5 - 7.88 1923.5 + 21.97 1953.5 + 30,96 
1894.5 - 7.68 1924.5 + 22.29 1954.5 + 31.09 
1895.5 - 6.94 1925.5 + 22.55 1955.5 + 31.23 
1896.5 - 6.89 1926.5 + 22.72 1956.5 + 31.52 
1897.5 - 7.11 1927.5 + 22.82 : 1957.5 + 31,92 
1898.5 - 5.87 1928.5 + 22.92 1958.5 + 32.45 
1899.5 - 5.04 1929.5 + 23.05 1959.5 #132591 
1900.5 - 3.79 1930.5 + 23.18 1960.5 + 33.39 
1901.5 - 2.54 1931.5 + 23.34 1961.5 + 33.80 
1902.5 - 1.13 1932.5 + 23.50 1962.5 + 34.23 
1903.5 + 0.35 1933.5 + 23.60 1963.5 + 34.73 
1904.5 + 1.80 1934.5 + 23.64 1964.5 + 35.40 
1905.5 + 3.26 1935.5 + 23.63 1965.5 + 36.14 
1906.5 + 4,69 : 1936.5 + 23.58 1966.5 + 36.99 
1907.5 + 6.11 1937.5 + 23.63 1967.5 + 37.87 
1908.5 + 7.51 1938.5 + 23.76 1968.5 + 38.75 
1909.5 + 8,90 1939.5 + 23.99 1969.5 + 39.70 
1910.5 + 10.28 | 1940.5 + 24,30 1970.5 + 40.70 
1911.5 + 11.64 - 1941.5 + 24.71 1971.5 + 41.68 
1912.5 + 12.95 1942.5 + 25.15 1972.5 + 42.82 
1913.5 + 14,18 1943.5 + 25.61 1973.5 + 44,00 
1914.5 + 15,31 1944.5 + 26.08 1974.5 + 45.10 
1915.5 + 16.39 1945.5 + 26,57 1975.5 + 46,20 
1916.5 + 17.37 1946.5 + 27.08 

1917.5 + 18.27 : 1947.5 + 27.61 

1918.5 + 19.08 : 1948.5 + 28.15 

1919.5° + 19,83 1949.5 + 28.94 
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0, 209440 
0, 226893 
0, 244344, 
0, 261799 
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0, 296706 
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0, 349066 
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0,541052 1, 326450 
0, 558505 1, 343904 EXAMPLE 1. Express 33° 15' 35" in radians 
0,575959 1, 361357 
0, 593412 1, 378810 SO. sistas hy Gu ete eeerne 0,575959 radians 

LD . Lends aie as, Srchias Avel Shan erete 0, 004363 " 
0, 610865 Ep seo2e3 OO Meda se ee ete 0,000170 é 
0,628319 1,413717 
0,645772 1,431170 Q, 580492 radians 
0, 663225 1,448623 
0,680678 1,4€6077 FXAMPLE 2. Express 0,580492 radians in degrees 
0,698132 1, 483530 

arc 0, 580492 

-nearest arc 0,575959 .... 33° 
0,715585 1, 500983 

-nearest arc 0,004363 .... 15' 
0,750492 L, 535890 a 
0, 767945 1, 553343 difference 0,000170 .... 35" 
0,785398 1,570796 ad: ee ed 
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